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Executive Summary 

Introduction 
Purpose 
The purpose of this feasibility study (FS) is to assemble and evaluate remedial 
alternatives for Operable Unit (OU) 4 of the Cornell-Dubilier Electronics (CDE) 
Superfund Site (Site) [EPA ID: NJD981557879] located in South Plainfield, New Jersey.  
OU4 addresses contaminated sediment, soil, capacitor debris, and the discharge of 
contaminated groundwater to surface water in Bound Brook and its tributaries; Green 
Brook; and associated floodplains and affected uplands, arising from operations at the 
former CDE facility in South Plainfield, New Jersey.  OU4 also addresses a 100+ year 
old potable water line that crosses the former CDE facility property. This FS was 
conducted by The Louis Berger Group, Inc. (Louis Berger) on behalf of the U. S. Army 
Corps of Engineers (USACE), Kansas City District and the United States Environmental 
Protection Agency (USEPA), Region II.   

The FS was prepared in compliance with the requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as 
amended by the Superfund Amendments and Reauthorization Act of 1986.  The FS 
follows guidance outlined in USEPA’s Guidance for Conducting Remedial Investigations 
and Feasibility Studies Under CERCLA (USEPA, 1988).  Together with the Remedial 
Investigation (RI) of OU4 (Louis Berger, 2014a) and the Ecological Risk Assessment 
(ERA)/Baseline Human Health Risk Assessment (BHHRA) for OU4 (Louis Berger, 
2014b), the FS forms the basis for developing, evaluating, and selecting a remedy for 
OU4. 

Site Location and Background 

Cornell-Dubilier Electronics, Inc. operated a facility at 333 Hamilton Boulevard in South 
Plainfield, New Jersey from 1936 to 1962, manufacturing electronic parts and 
components including capacitors.  During site operations, the company released/buried 
material contaminated with polychlorinated biphenyls (PCBs) and chlorinated volatile 
organic compounds (CVOCs), primarily trichloroethene (TCE), contaminating on-site 
soils.  USEPA has detected PCBs and CVOCs in the groundwater and soil at the former 
CDE facility and PCBs on nearby residential, commercial and municipal properties.  
USEPA also detected PCBs and CVOCs in the surface water and sediments of Bound 
Brook near the former CDE facility’s northeast property line.  

USEPA has divided the Site into four OUs: 
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 OU1 addresses residential, commercial, and municipal properties in the vicinity of 
the former CDE manufacturing facility at 333 Hamilton Boulevard. USEPA signed a 
Record of Decision (ROD) for OU1 in 2003 (USEPA, 2003).  Remediation activities 
in OU1 are substantially complete. 

 OU2 addresses contaminated soil and buildings at the former CDE facility. USEPA 
signed a ROD for OU2 in 2004. Soil remediation activities at OU2 were completed 
in 2012. 

 OU3 addresses contaminated groundwater. USEPA signed a ROD for OU3 in 
September 2012 which invoked a technical impracticability (TI) waiver for the OU3 
groundwater.  The 2012 ROD included the requirement that groundwater discharge 
to Bound Brook be evaluated during the OU4 RI with a final decision for that part of 
the aquifer to be made as part of the OU4 remedy. 

 OU4 (the subject of this FS) addresses contaminated sediment and soils in Bound 
Brook, Green Brook, portions of Cedar Brook (including Spring Lake), two other 
unnamed tributaries to Bound Brook, and the associated floodplain areas, as well as 
buried capacitor debris, contaminated groundwater discharges to surface water, and a 
water line crossing the former CDE facility property.  

Site Investigation Results 
The headwaters of Bound Brook originate in areas of residential and 
commercial/industrial development in Edison Township. Bound Brook flows westerly 
through South Plainfield into Piscataway Township where the water is dammed to form 
New Market Pond. Downstream of the pond, the brook flows through Middlesex 
Borough to the confluence with Green Brook, a tributary of the Raritan River. The OU4 
Study Area encompasses an 8.3-mile long portion of Bound Brook plus an additional 
1.6-mile section of Green Brook, portions of Cedar Brook, Spring Lake, and two other 
unnamed tributaries to Bound Brook as well as associated floodplains and upland areas.  
The property known as the former CDE manufacturing facility (former CDE facility) is 
located at approximately River Mile (RM) 6.4 on Bound Brook. 

Environmental conditions at the former CDE facility were first investigated by the New 
Jersey Department of Environmental Protection (NJDEP) in 1986. Since then numerous 
other investigations and removal actions have been conducted to address OU1, OU2, and 
OU3.  The OU4 RI field program was conducted by Louis Berger between October 2010 
and May 2013; the final RI was completed in June 2014 (Louis Berger, 2014a).  During 
the OU4 RI, data was collected to define the nature and extent of soil and sediment 
contamination; to assess chemical mobility and identify migration pathways; and to 
assess human health and ecological risks associated with contaminated solid and aqueous 
media. 
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The list of OU4 contaminants of potential concern (COPCs) and contaminants of 
potential ecological concern (COPECs) was developed in the BHHRA and ERA. The 
preliminary COPCs/COPECs include the following classes of compounds: 

 Chlorinated ethenes [primarily tetrachloroethene (PCE), TCE, cis-1,2-dichloroethene 
(DCE), trans-1,2-dichloroethene, and vinyl chloride (VC)]. 

 Other volatile organic compounds (VOCs) including chlorinated ethanes and 
benzene compounds. 

 Semi-volatile organic compounds (SVOCs) including bis(2-ethylhexyl)phthalate and 
certain polycyclic aromatic hydrocarbons (PAHs). 

 Pesticides. 

 PCBs compounds. 

 Polychlorodibenzodioxin/furan (PCDD/F) compounds. 

 Inorganic metals including lead, antimony, and manganese.  

During the OU4 RI, the focus of the investigation was on four areas: sediment, floodplain 
soils, capacitor debris, and contaminated groundwater discharging to surface water in 
Bound Brook.  The FS evaluates remedial alternatives for these areas and for a water 
main crossing the former CDE facility. 

Sediment: Sediment depths and texture were measured along transects spaced 
approximately 100 to 150 feet apart. Sediment cores were collected at approximately 
quarter- to half-mile intervals in Bound Brook and Green Brook and were analyzed to 
develop contaminant profiles. Samples were analyzed for a range of contaminants 
including PCBs, metals, pesticides, SVOCs, and VOCs. The collected data indicated that 
the majority of PCB-contaminated sediments with concentrations greater than 
1 milligrams per kilograms (mg/kg) are located between the twin culverts (RM6.6, 
adjacent to the former CDE facility) and the downstream end of New Market Pond 
(RM3.4).  

Floodplain Soil:  Soil samples were collected in transects in the floodplain along the 
length of Green Brook and Bound Brook as well as in four gridded areas located adjacent 
to/downstream of the former CDE facility and in Veterans Memorial Park. Samples were 
analyzed for a range of contaminants including PCBs, metals, pesticides, SVOCs, and 
VOCs.  The majority of the contaminated floodplain soil containing PCBs with 
concentrations greater than 1 mg/kg, is located immediately upstream of the confluence 
of Bound Brook and Cedar Brook in Grids A (which includes portions of Veterans 
Memorial Park) and B.  

Capacitor Debris:  Previous work at the former CDE facility revealed the presence of 
buried debris near the side slopes of the former CDE facility and along the banks of 
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Bound Brook, as well as PCBs in the adjacent floodplains soils.  At that time the decision 
was made to address these deposits during OU4.   

Groundwater: Several lines of evidence gathered during both the OU3 and OU4 RIs 
suggest that contaminated groundwater from the former CDE facility is discharging into 
Bound Brook with potential long-term impacts to conditions in the brook.  A stream flow 
investigation was conducted to evaluate changes in water quality in the brook near a 
potential discharge area; particle tracking modeling was conducted during the OU3 RI to 
evaluate the portion of groundwater discharging to the brook; and pore water sampling 
was conducted during the OU4 RI to measure contaminant concentrations in pore water 
in Bound Brook near the former CDE facility.  Sediment, surface water, and pore water 
samples collected during the OU4 RI confirm the presence of CVOCs and PCBs in these 
media near the former CDE facility at concentrations that pose potential risks to the 
environment and support the conclusion that contaminated groundwater from OU3 is 
discharging to and impacting conditions in Bound Brook. 

Water Line: During soil remediation activities for OU2, a 36-inch water main crossing 
the OU2 soil remediation area was uncovered.  The water line subsequently leaked, 
discharging water into the OU2 soil disposal area. Future leaks could compromise the 
integrity of the OU2 remedy and release contaminants into a future OU4 remedy. 

Remedial Action Objectives 
In developing remedial action objectives (RAOs) for OU4, USEPA expects to return 
Bound Brook, Green Brook, and the associated floodplain areas to beneficial use 
wherever practicable, within a timeframe that is reasonable given the characteristics of 
the site.  The RAOs for OU4 have been developed to satisfy these expectations with 
respect to prevention of exposure to contaminated sediment, soil, and surface water via 
direct contact, ingestion, inhalation or tissue residue.  The RAOs developed for OU4 are 
as follows: 

Sediment/Floodplain Soils: 

 Reduce cancer risks and non-cancer health hazards to acceptable levels for people 
eating fish and shellfish by reducing the concentrations of PCBs in the sediments of 
Bound Brook. 

 Reduce direct-contact and recreational exposure risks to human receptors to 
acceptable levels by reducing the concentrations of PCBs in the sediments and 
floodplain soils. 

 Reduce the risks to ecological receptors to acceptable levels by reducing the 
concentrations of PCBs and VOCs in the sediments and floodplain soils, allowing 
recovery of fish population.  

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 

 ES-4 

 



 

 Reduce the migration of PCB-contaminated sediments and floodplain soils from 
upstream areas, including to areas below the New Market Pond dam. 

Capacitor Debris: 

 Reduce or eliminate the direct-contact threat associated with contaminated soil and 
debris, including capacitors and capacitor parts in the capacitor debris area to levels 
protective of current and reasonably anticipated future land uses. The most 
conservative land use anticipated for the site would be a future recreational user. 

 Reduce the risks to ecological receptors by removing or preventing direct contact 
with concentrations of PCBs in the capacitor debris area. 

 Prevent contaminant migration to sediments and surface water.  

 Remove, treat, or contain principal threat waste to the extent practical. 

Groundwater Discharge to Surface Water: 
 Prevent migration of contaminated groundwater above acceptable surface water 

quality standards to the surface water and sediments. 

Municipal Water Line:  
 Ensure protectiveness of the OU2 and OU4 remedies by mitigating the potential for 

failure of the municipal waterline present below the OU2 cap. 

Controlling human exposure to groundwater was not included in the RAOs as there is no 
direct exposure pathway to groundwater/pore water. Remediation of the groundwater 
source was addressed in OU3. 

Remedial Alternatives 
To identify and evaluate remedial alternatives, the Study Area was divided into four 
remedial action areas (RAAs) representing the four areas of concern at the Site.  These 
four RAAs are: 

 Sediment and Floodplain Soils (SS) 

 Capacitor Debris (CD) 

 Contaminated Groundwater Discharging to Surface Water (GW) 

 Water Line (WL). 

For each RAA, potential remedial technologies were screened based on the criteria of 
effectiveness, implementability, and relative cost.  Remedial alternatives were developed 
according to the requirements identified in CERCLA, as amended, and to the extent 
possible, the National Contingency Plan (NCP).  No single technology was identified that 
could address the entire range of contaminated media present, so it is envisioned that a 
combination of alternatives would be required. 
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Sediment and Floodplain Soils 
Alternative SS-1 was developed from the NCP provision that requires consideration of a 
no action response to serve as a baseline for evaluating other remedial alternatives.  The 
no action response does not include containment, removal, disposal, or treatment of 
contaminated soil or sediment.  In accordance with USEPA’s Office of Solid Waste and 
Emergency Response (OSWER) Directive 9283.1-33 (June, 2009), it also does not 
include implementation of new institutional controls, although existing NJDEP fish 
consumption advisories would be expected to remain in place.  Improvement of 
contaminated media would be through natural recovery/natural attenuation such as 
biodegradation, adsorption or diffusion, dispersion, and dilution.  Because this alternative 
would only be selected if the hazardous contaminants remaining at the Site were 
determined not to be a threat to human health and the environment, five-year remedy 
reviews are not required under this alternative. 

Under Alternative SS-2, either dredging or excavation “in the dry” would be used to 
remove contaminated sediment from the brook. Sediment removal would be focused on 
the brook between the former CDE facility property and New Market Pond (roughly 
between RM6.7 and RM3.4), in New Market Pond, and in two depositional areas 
downstream of New Market Pond (RM2.48 and RM3.03).  Contaminated floodplain soils 
would be excavated using standard construction equipment with the majority of material 
being removed near the confluence of Bound Brook and Cedar Brook.  Backfill would be 
placed in disturbed areas to restore the streambed and floodplain to pre-removal 
conditions as well as to cover and isolate contaminated residuals.  Following removal, 
sediment and soils would be hauled to a central location and processed (as necessary) for 
subsequent disposal in a landfill.  The spread of contaminants during the removal process 
would be controlled through the use of silt fences and silt curtains as appropriate.  Work 
would progress from the upstream end of the Study Area in a downstream direction.   

Under Alternative SS-3, either dredging or excavation “in the dry” would be used to 
remove contaminated sediment from the brook. Contaminated floodplain soils would be 
excavated using standard construction equipment.  In New Market Pond, sediment 
removal would be limited to a depth of approximately 30 inches (24-inch cap plus 6 inch 
allowance) with the remaining material capped in-place. In the floodplains, following 
removal of the top 1 foot of soil and vegetation, a portion of the contaminated floodplain 
soils (approximately 15 acres) would also be capped in-place.  The two depositional areas 
downstream of New Market Pond would be allowed to recover through monitored natural 
recovery (MNR) rather than the sediment being removed from the brook. 

Backfill would be placed in disturbed areas not capped, to restore the streambed and 
floodplain as well as to cover and isolate contaminated residuals.  Following removal, 
sediment and soils would be hauled to a central location and processed (as necessary) for 
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subsequent disposal in a landfill.  Work would progress from the upstream end of the 
Study Area in a downstream direction.   

Capacitor Debris 
Alternative CD-1 is a No Action Alternative for the CD RAA, included in accordance 
with NCP provisions.  This alternative does not include containment, removal, disposal, 
or treatment of contaminated media or new institutional controls, although existing 
NJDEP fish consumption advisories would be expected to remain in place.  Improvement 
of contaminated media would be through natural recovery/natural attenuation (i.e., 
biodegradation, adsorption or diffusion, dispersion, and dilution).  Because this 
alternative would only be selected if the hazardous contaminants remaining at the Site 
were determined not to be a threat to human health and the environment, five-year 
remedy reviews are not required under this alternative. 

Under Alternative CD-2, a limited volume of capacitor debris and contaminated soil 
would be removed from the side slope of the former CDE facility (enough to stabilize the 
slope and allow cap construction) and hauled to an area selected for a central processing 
facility for processing (if necessary) before shipment to an off-site disposal facility.  An 
impermeable cap would be placed over the remaining material to prevent exposure and 
control erosion.  The cap would be armored to protect it from surface water runoff and 
flooding in the brook.  The debris in the brook adjacent to the twin culverts would be 
removed along with the culverts, and the streambed restored to a condition closer to the 
predevelopment channel.  Contaminated soil and debris in a parcel of land between two 
properties on Spicer Avenue adjacent to the former CDE facility, in the area identified on 
tax maps as “Factory Street” (a street that was platted but never constructed), and in the 
adjacent floodplains would be removed as well and the areas restored. 

Under Alternative CD-3, the capacitor debris and contaminated soil in the side slope of 
the former CDE facility would be excavated and hauled to an area selected for a central 
processing facility for processing and then to a thermal desorption facility.  Following 
treatment, the soil would be buried on the former CDE facility property.  Disturbed area 
would be backfilled with clean soil, graded to a stable slope, and revegetated.  Armoring 
would be placed on the reconstructed side slope as necessary to prevent erosion from 
surface water runoff or flooding in the brook.  The existing OU2 cap would be 
reconstructed following disposal of the soil. The debris in the brook adjacent to the twin 
culverts would be removed along with the culverts and the streambed restored to a 
condition closer to the pre-development channel.  Contaminated soil and debris between 
two properties on Spicer Avenue in the area of “Factory Street” and in the adjacent 
floodplains would be removed and the areas restored. 
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Under Alternative CD-4, the capacitor debris and contaminated soil in the side slope of 
the former CDE facility would excavated and hauled to an area selected for a central 
processing facility for processing (if necessary) before shipment to an off-site disposal 
facility.  Following excavation, the area would be backfilled with clean soil, graded to a 
stable slope, and revegetated.  Armoring would be placed as necessary to prevent erosion 
from surface water runoff or flooding in the brook. The debris in the brook adjacent to 
the twin culverts would be removed along with the culverts and the streambed restored to 
a condition closer to the pre-development channel.  Contaminated soils and debris 
between two properties on Spicer Avenue in the area of “Factory Street” and in the 
adjacent floodplains would be removed and the areas restored. 

During the predesign investigation, additional sampling would more fully delineate the 
removal limits and waste characterization sampling would be conducted to determine 
material disposal requirements (i.e., Toxic Substance Control Act [TSCA], Resource 
Conservation and Recovery Act [RCRA] Subtitle D, RCRA Subtitle C/TSCA). 

Discharge of Groundwater to Surface Water 
As evidenced by the TI waiver invoked by USEPA for OU3 (USEPA, 2012), it has been 
determined that it is not practical to remediate the site-wide groundwater contamination 
(OU3).  The OU3 ROD issued in 2012 invoked an ARARs waiver for the groundwater at 
the Site due to TI. The OU3 ROD deferred a decision on contaminated groundwater that 
had the potential to discharge to the brook until the OU4 RI was completed.  Under OU4, 
active remediation alternatives would focus on controlling the discharge of contaminated 
groundwater to Bound Brook near the former CDE facility, preventing recontamination 
of the brook.   

Alternative GW-1 is a No Action Alternative included in accordance with NCP 
provisions.  This alternative does not include containment, removal, disposal, or 
treatment of contaminated groundwater or new institutional controls, although existing 
NJDEP fish consumption advisories would be expected to remain in place.  Existing 
monitoring wells would remain in place.  Improvement of contaminated media would be 
through natural recovery/natural attenuation (i.e., biodegradation, adsorption or diffusion, 
dispersion, and dilution).  Because this alternative would only be selected if the 
hazardous contaminants remaining at the Site were determined not to be a threat to 
human health and the environment, five-year remedy reviews are not required under this 
alternative. 

Alternative GW-2 involves monitoring conditions in the brook following remediation of 
the soil, sediment, and capacitor debris to assess the effectiveness of MNR in complying 
with preliminary remediation goals (PRGs) in the brook over the long term.  Monitoring 
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would initially be conducted on a quarterly basis for sediment, groundwater, surface 
water, and pore water in the brook but may be reduced over time. 

Under Alternative GW-3, groundwater extraction would be used to hydraulically control 
the local flow of contaminated groundwater, preventing the discharge of contaminants 
into the brook.  Hydraulic control would be accomplished using three vertical extraction 
wells installed on or near the former CDE facility property, each approximately 50 to 
75 feet deep, pumping at a combined rate of approximately 25 gallons per minute.  The 
groundwater extraction well depths and total flow rates are based on preliminary results 
of a MODFLOW groundwater extraction simulation and would be evaluated during the 
remedial design.  An on-site groundwater treatment system would treat the extracted 
groundwater prior to discharge back to Bound Brook or to the Middlesex County Utility 
Authority (MCUA) wastewater treatment plant.   

Under Alternatives GW-4 and GW-5, contaminated groundwater would be treated in situ 
prior to its discharge to the brook thereby preventing the discharge of contaminants into 
the brook.  Alternative GW-4 consists of installing a permeable reactive barrier (PRB) to 
passively capture and treat contaminants in groundwater.  A PRB would be constructed 
parallel to the perimeter of the former CDE facility and adjacent to Bound Brook.  
Reactive material installed in the PRB would treat groundwater as it flows through the 
PRB prior to discharge to the brook.  The reactive material in the barrier would need to 
be replaced periodically as it is expended by contact with contaminants in the 
groundwater.   

Alternative GW-5 consists of installing a reactive cap in the base of Bound Brook to treat 
contaminants in groundwater prior to their discharge into the brook.  Alternative GW-5 
would require over-excavating material in the base of the brook (to prevent flooding due 
to the thickness of the reactive cap) and installing the permeable reactive cover material.  
As groundwater discharges to the brook, it would flow through the reactive cover prior to 
entering the brook.  The reactive material in the barrier would need to be replaced 
periodically as it is consumed by contact with contaminants in the groundwater.   

Because the contaminated groundwater would remain in place within the bedrock matrix 
under all of the alternatives, it is expected that the selected remedy may be required to 
operate for decades, or potentially centuries, assuming that it would continue to operate 
while concentrations of contaminants in groundwater exceed PRGs. Because the 
alternatives being evaluated for the OU4 GW RAA do not include remediation of the 
groundwater in the deferred area corridor and only address the impacts associated with 
the discharge of contaminated groundwater to Bound Brook, a TI waiver for the area 
deferred from OU3 to OU4 would need to be invoked by USEPA. 
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Water Line  
During excavation of the OU2 soil, a potable water main crossing the former CDE 
facility property needed to be uncovered.  Although not damaged during the remedial 
activities, the +100-year-old line leaked after backfilling of the area.  The leak was 
repaired but future leaks threaten the effectiveness of the OU2 and OU4 remedies so 
alternatives for addressing the water line were evaluated. 

Alternative WL-1 is a No Action Alternative for the water line prepared in accordance 
with NCP provisions as a baseline condition.   

Under Alternative WL-2, a system for monitoring for leaks in the pipeline would be 
installed.  If the line were found to leak, the line would be repaired or replaced in an 
easement parallel to the current line (i.e., crossing the former CDE facility property).  

Under Alternative WL-3, the existing line would be replaced in a new easement that does 
not cross the former CDE facility property.  Working with the pipeline owners, New 
Jersey American Water (NJAW), a conceptual design for the new pipeline was 
developed.  A proposed routing was developed for evaluation (including cost estimating) 
purposes.  The final routing may vary and would not be determined until the Remedial 
Design phase of work. 

Comparative Analysis of Remedial Alternatives 
Overall Protection of Human Health and the Environment 
Sediment and Floodplain Soils:  Alternative SS-1 would not be protective of human 
health and the environment because it does not include measures to prevent exposure to 
contaminated sediment or floodplain soils.  Both Alternatives SS-2 and SS-3 are 
protective as they would improve the conditions in Bound Brook, Green Brook, and the 
associated floodplain areas by the removal of contaminated sediments and soil.  Surface 
water quality would be improved by removing and/or isolating the contaminant sources 
and the cleaning and future maintenance of the existing silt trap upstream of New Market 
Pond.  Alternative SS-2 would remove the contaminated soil and sediment with 
contaminant concentrations exceeding PRGs; Alternative SS-3 would remove 
approximately 70 percent of the contaminated soil and sediment with the remaining 
material capped in place.  The active remediation alternatives would disrupt natural 
ecosystems in area wetlands and greenbelt spaces in Reaches 2, 3 and 4 (Alternative SS-2 
only) during removal operations.  These would be partially restored following 
remediation.   

Capacitor Debris:  Alternative CD-1 would not be protective of human health and the 
environment because it does not include measures to prevent exposure to capacitor debris 
and contaminated soil. Alternative CD-2, while protective, has the potential for cap 
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failure on the side slope due to groundwater pressure buildup behind the cap or erosion 
from surface water runoff down the slope, a large flood event in Bound Brook, or future 
development activities at the former CDE facility property. Alternatives CD-3 and CD-4 
are more protective in that the contaminated materials would be removed and the side 
slope area reconstructed.  The contaminated materials would either be thermally treated 
and buried on the former CDE facility (Alternative CD-3) or hauled off-site to a landfill 
for disposal (Alternative CD-4).  Both of these alternatives would remove a potential risk 
to human health and the environment.  All three removal alternatives would remove 
capacitor debris from the brook area, remove the twin culverts and restore conditions 
closer to the pre-development channel, and address contaminated soil between two 
properties on Spicer Avenue in the area of “Factory Street” and in the adjacent 
floodplain.  

Groundwater Discharge to Surface Water:  Alternative GW-1 would not be protective 
of human health and the environment because it does not include measures to prevent 
exposure to contaminated sediment or floodplain soils.  Alternative GW-2 would be 
implemented following remediation activities under the SS RAA and the CD RAA, and 
would evaluate the effectiveness of MNR/MNA in achieving RAOs for groundwater 
discharging to the brook.  Since modeling results suggest that groundwater discharges to 
the brook would re-contaminate the area over time, this alternative would not be 
protective.  It should be noted that the remaining three alternatives (Alternatives GW-3, 
GW-4, and GW-5) are aimed only at controlling the discharge of contaminants in the 
shallow OU3 groundwater to Bound Brook and do not treat the source of the 
contaminants thus they are all likely to need to be maintained for decades, or longer.  
Remediation of the groundwater source was addressed in the OU3 ROD and found to be 
impracticable given site conditions; the decision on managing groundwater for OU4 was 
deferred until the OU4 RI was completed. Given the impracticability of implementing 
groundwater source controls, the three active remediation alternatives prevent or manage 
the discharge of contaminants to the brook and operate as long-term actions to mitigate 
impacts of contaminant discharge to Bound Brook.  The three active remediation 
alternatives are protective of human health and the environment. 

Water Line: Alternative WL-1 would not be protective of human health and the 
environment since it does not include measures to detect or prevent water leaks that 
would impact the OU2 and OU4 remedies. Alternative WL-2 would allow for early 
detection of a leak but would not prevent such a leak from happening with the resulting 
impacts to the OU2 and OU4 remedies.  Alternative WL-3 would eliminate the risk to the 
OU2 and OU4 remedies by relocating the pipeline off the former CDE facility property 
and provides the most overall protection of human health and the environment.   
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Compliance with ARARs 
Except for the No Action Alternatives under each of the RAAs, the alternatives would 
comply with ARARs for construction in floodplains and wetlands, managing waste 
generated through construction, air quality, controlling surface water runoff, and other 
regulatory requirements for constructing in sensitive areas. A TI waiver would be 
required for the contaminated shallow groundwater remaining under OU4, similar to that 
required for OU3. 

Long-Term Effectiveness and Permanence 
Sediment and Soils: Alternative SS-1 is neither effective in the long-term nor a 
permanent solution to controlling the contaminants in the brook and associated soils.  
Alternative SS-2 would remove contaminated sediment in the brook and surrounding 
contaminated floodplain soils, and would be permanent and effective in the long-term 
control of contaminants in the brook and surrounding floodplain as well as in remediating 
surface water quality.  Alternative SS-3 would remove approximately 70 percent of the 
contaminated sediment and soil with the remaining contaminated material sequestered 
under caps in New Market Pond and the floodplain.  While this approach may be 
effective in isolating the contaminants, the long-term stability of the cap in either location 
cannot be guaranteed.  Damage to the caps from either flooding or human disruption 
could reduce or eliminate their effectiveness.  The caps would need to be maintained in 
perpetuity to protect from future releases. In addition, under Alternative SS-3, 
contaminated sediment in depositional areas downstream of New Market Pond would be 
left in place, relying on MNR to address the remaining contaminants.  Existing data 
suggests the MNR in Reach 4 is minimal and it is likely to take many years before MNR 
achieves PRGs in these areas. 

Capacitor Debris: Alternative CD-1 is neither effective in the long-term nor a permanent 
solution to controlling the contaminants buried in the side slope of the former CDE 
facility.  This area has been subject to flooding and erosion in the past with material 
ultimately contaminating Bound Brook.  Alternative CD-2 would remove approximately 
60 percent of the contaminated material, leaving the remainder in place under an 
impermeable cap.  The cap would need to be maintained in perpetuity to protect Bound 
Brook from future releases. Even if maintained, surface water runoff or site development 
activities could erode the cover soils, and large storm events and high flows in Bound 
Brook could destabilize the side slope resulting in the release of contaminants.  Both 
Alternatives CD-3 and CD-4 would remove the highly-contaminated material and contain 
the area in a manner that is not hazardous to human health or the environment.  All three 
removal alternatives would permanently address the material in the brook, on two 
properties on Spicer Avenue in the area of “Factory Street”, and in the adjacent 
floodplains. 
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Groundwater: Alternatives GW-1 and GW-2 would be not effective in the long-term or 
permanent solutions to controlling the ongoing release of contaminated groundwater to 
the brook.  The three active groundwater alternatives (Alternatives GW-3, GW-4, and 
GW-5) do not address the source area and therefore are not permanent solutions to the 
release of contaminants to Bound Brook.  These alternatives would require regular 
operation and maintenance (O&M) of system components for decades, or longer. 
Alternative GW-3 would require at least weekly O&M for both the groundwater 
extraction and treatment systems; Alternatives GW-4 and GW-5 are passive treatment 
systems and would operate with limited oversight except for periodic monitoring of the 
reactive media.  Alternative GW-3 would require periodic equipment replacement and 
repair to maintain operational effectiveness, albeit on a relatively regular schedule. The 
reactive media for both Alternatives GW-4 and GW-5 would require periodic 
replacement based on the contaminant flux in the brook. Because of potential 
heterogeneities in the groundwater and contaminant flow patterns, some sections of the 
reactive media may require more frequent replacement than other sections. The need for 
media replacement across the length of the PRB or reactive cap may be difficult to assess, 
potentially resulting in releases of contaminants to the brook. 

Changes in pumping operations at the local municipal well fields could impact the need 
for, and requirements of, the groundwater alternatives; the timing or impact of these 
changes cannot be assessed at this time.  Given that groundwater source remediation was 
found to be impracticable under current site conditions, all three alternatives represent 
reasonable solutions for addressing the release of contaminants to Bound Brook.   

Water Line: Alternative WL-1, the No Action Alternative, is neither effective in the 
long-term nor a permanent solution to preventing potential leaks in the pipeline from 
impacting the OU2 and OU4 remedies.  Alternative WL-2 provides a method for 
detecting leaks allowing for a more rapid response; however, it does nothing to prevent 
leaks from impacting the OU2 and OU4 remedies nor would it protect against a major 
leak (i.e., pipe burst).  Alternative WL-3 is effective over the long-term and presents a 
permanent solution because it removes the pipeline from the former CDE facility 
property.   

Reduction of Toxicity, Mobility, and Volume Through Treatment 
Sediment and Floodplain Soils: Alternative SS-1 does not include any treatment and 
would not reduce the toxicity, mobility, or volume of contaminants associated with the 
OU4 Study Area.  Under Alternatives SS-2 and SS-3, contaminated material would be 
disposed of in a landfill or capped in place, reducing the mobility of the contaminants but 
not impacting either the toxicity or volume of the contaminated media. 
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Capacitor Debris: Alternative CD-1 does not include treatment and would not reduce the 
toxicity, mobility, or volume of contaminants associated with the OU4 Study Area.  
Alternatives CD-2 would excavate approximately 60 percent of the material in the area 
(reducing the mobility of the contaminants) but would treat only a limited amount of the 
contaminated material and only to the extent required to allow disposal of the material in 
a landfill.  Alternative CD-3 includes full excavation and treatment of the majority of 
excavated material reducing the toxicity, mobility and volume of contaminants, prior to 
burial of the treated material at the former CDE facility. Alternative CD-4 would include 
excavation (limiting the mobility of all contaminants) but would only incorporate 
treatment of a limited amount of the contaminated material and only to the extent 
required to allow disposal of the material in a landfill. 

Groundwater: Alternatives GW-1 and GW-2 do not incorporate treatment and hence 
would not reduce the toxicity, mobility, or volume of contaminants associated with the 
OU4 Study Area.  Alternatives GW-3, GW-4, and GW-5 incorporate treatment of 
contaminants in the groundwater prior to their release to Bound Brook.  Under each 
alternative, the amount of contaminants that would be treated is small compared to the 
mass of contaminants found into the bedrock matrix; however each would treat the mass 
of contaminants currently discharging to Bound Brook.  

Water Line: None of the alternatives provide treatment or have any impact on the 
toxicity, mobility or volume of contaminants in the OU4 Study Area or elsewhere. 

Short-Term Effectiveness 
Sediment and Floodplain Soils:  Alternative SS-1 does not present any short-term risks 
to site workers or the environment because it does not include any active remediation 
activities.  Alternatives SS-2 and SS-3 would have similar risks related to construction 
activities such as working around/on/with heavy equipment and hauling equipment.  The 
risk to site workers, the community and the environment would be similar to the risks 
associated with other remediation/construction projects of similar size and scope and 
would include: 

 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Working in water/wet environments. 

 Disruption of wildlife in the brook and in surrounding forested areas. 

 Increased construction traffic on area roads and around parks and schools. 

 The potential spread of contaminants in the brook. 
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It is anticipated that these risks could be mitigated through the use of engineering 
controls, safe work practices, and personal protective equipment.   

Capacitor Debris: Alternative CD-1 does not present any short-term risks to site workers 
or the environment because it does not include any active remediation activities.  
Alternatives CD-2, CD-3, and CD-4 would have similar risks to those related to 
construction activities such as working around/on/with heavy equipment and hauling 
equipment and working near water.  The risk to site workers, the community and the 
environment would be similar to the risks associated with remediation/construction 
projects of similar size and scope and would include: 

 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Working in water/wet environments. 

 Disruption of wildlife in the brook and in surrounding wetland/floodplain areas. 

 Increased construction traffic on area roads. 

 The potential spread of contaminants in the brook. 

Because of the larger scope of the construction project, Alternatives CD-3 and CD-4 
would have proportionately greater risks compared to Alternative CD-2.  On-site thermal 
desorption and burial of the treatment material presents an additional risk for CD-3 due to 
additional material handling, potential electrical hazards associated with equipment 
system construction and operations, and additional construction activities as compared to 
the other alternatives.  

Groundwater:  Alternative GW-1 does not present any short-term risks to site workers or 
the environment because it does not include any active remediation activities.  
Alternative GW-2 would involve installing a limited number of new monitoring wells, on 
and off the former CDE facility property, but in relatively remote areas with limited 
impact to the community.  Alternative GW-3 would involve installing extraction wells, a 
pumping system, and an ex situ treatment system for contaminated groundwater; these 
are common short-duration activities that pose minimal risk to site workers and the 
surrounding environment. Work would be limited to the former CDE facility property. 
Alternative GW-4 would involve controlled blasting in an urban setting for construction 
of a PRB.  Alternative GW-5 involves construction in the brook similar to the sediment 
removal work, although limited bedrock removal would likely be necessary. 

Other activities related to implementation of Alternatives GW-3, GW-4, and GW-5 
would have risks related to construction activities such as working around/on/with heavy 
equipment and hauling equipment similar to remediation/construction projects of the 
same size and scope.  These risks would include: 
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 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Working in water/wet environments. 

 Disruption of wildlife in the brook and in surrounding forested areas. 

 Increased construction traffic on area roads and around parks and schools. 

 The potential spread of contaminants in the brook. 

In all cases, it is anticipated that these risks could be mitigated through the use of 
engineering controls, safe work practices, and personal protective equipment.   

Water Line:  Alternative WL-1 does not present any short-term risks to site workers or 
the environment because it does not include any active remediation activities.  
Alternatives WL-2 and WL-3 would have similar risks to those related to construction 
activities such as working around/on/with heavy equipment and hauling equipment.  
These risks would be similar to the risks associated with remediation/construction 
projects of similar size and scope.  These risks would include: 

 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Increased construction traffic on area roads around the former CDE facility. 

The scale of the risk would be higher for Alternative WL-3 because it entails a larger 
construction project covering more work in heavily trafficked areas.  Alternative WL-3 
presents the following additional risks: 

 Work around active rail lines. 

 Construction in a heavily used roadway. 

 Disruption of wildlife in the brook and in surrounding wetland/floodplain area. 

 The potential spread of contaminants in the brook. 

 Working in water/wet environments. 

In all cases, it is anticipated that these risks could be mitigated through the use of 
engineering controls, safe work practices, and personal protective equipment.   

Implementability 
Sediment and Soils: Because Alternative SS-1 would not entail any construction, it 
would be easily implemented.  The active remedial alternatives (Alternatives SS-2 and 
SS-3) are based on industry-standard construction techniques and should be technically 
feasible to implement.  However, because of the size of the remediation area and the 
number of parties that own property within the limits of the OU4 Study Area, it may be 
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difficult to negotiate the necessary access with all parties involved.  In addition, the 
construction process is likely to be disruptive to those living or working directly adjacent 
to the remediation areas while work is ongoing.   

Capacitor Debris:  Because Alternative CD-1 would not entail any active remediation, it 
would be easily implemented. The other alternatives (Alternatives CD-2, CD-3, and 
CD-4) are based on industry-standard construction techniques and should be technically 
feasible to implement.  Construction would be on or adjacent to the former CDE facility.  
Access to the toe of slope, wetland/floodplain area, and twin culvert area, as well as to 
the soil and debris in the area of “Factory Street”, would entail clearing and removal of 
trees, potentially impacting property owners on either side along Spicer Avenue. 

Groundwater: Because Alternative GW-1 would not entail any active remediation, it 
would be easily implemented.  Alternatives GW-2 and GW-3 would present the fewest 
technical challenges because they comprise systems that are routinely implemented, 
generally with few problems.  Alternative GW-4 would be technically more challenging 
to implement because of the site conditions that must be addressed to construct a deep 
trench in bedrock and install the reactive media in a manner that will allow for its 
periodic removal and replacement.  Alternative GW-5 would be technically more 
implementable than Alternative GW-4, although it would present some challenges 
including the removal of bedrock from the Bound Brook streambed, working in and 
around water, and the deployment of a reactive cap in the brook in a manner that allows 
for periodic removal and replacement.  

Water Line:  Because Alternative WL-1 would not entail any active remediation, it 
would be easily implemented.  Technically, both Alternatives WL-2 and WL-3 are based 
on industry-standard construction techniques and should be technically feasible to 
implement.  However, Alternative WL-3 would be technically and administratively more 
complex due to the extensive amount of work that would be performed in the public right 
of way, the need to jack and bore under two active rail lines, the need to cross Bound 
Brook, and the required modifications to the existing water distribution system.  In the 
short-term, implementation of Alternative WL-2 would only involve installation of a 
monitoring system; the work would be conducted on the former CDE facility property 
which limits the impact to the public but would require the cooperation of the property 
owners/developers. If/when, the pipeline would require replacement in the future, after 
the former CDE facility property is developed, construction would be significantly more 
complicated due to the need to work around existing structures and other site users. 

Cost 
The costs for each alternative were developed on the basis of preliminary engineering 
designs to meet the RAOs and are shown on the following table.  Remedy durations of 
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30 years were used for cost estimating purposes; a discount factor of 7 percent was 
applied in calculating the present value. 

Alt. Description Capital Costs 

Present 
Value of 

Capital Costs 

Present 
Value of 

O&M 

Present 
Value of 
Periodic 

Costs  
Total Present 

Value 

Sediment and Floodplain Soil RAA 

SS-1 No Action $                    -    $                    -    $                    -    $                    -    $                    -    

SS-2 Excavation/Dredging of 
Sediments and Soils $187,300,000 $177,600,000 $                    -    $          30,000 $177,600,000 

SS-3 

Excavation/Dredging of 
Sediment, Excavation and 
Capping of Floodplain Soil, 
Limited Dredging and Capping 
in New Market Pond, and 
MNR of Depositional Areas 

$165,700,000 $157,100,000 $        638,000 $          30,000 $157,800,000 

Capacitor Debris RAA 

CD-1 No Action $                    -    $                    -    $                    -    $                    -    $                    -    

CD-2 Surface Excavation, Capping, 
and Containment $  20,000,000 $  20,000,000 $        550,000 $          50,000 $  20,600,000 

CD-3 

Full Depth Excavation, 
Thermal Desorption, and On-
Site Burial of Treated 
Materials 

$  42,400,000 $  42,400,000  $                    -     $                    -    $  42,400,000 

CD-4 Full Depth Excavation and 
Off-Site Disposal $  32,800,000 $  32,800,000  $                    -     $                    -    $  32,800,000 

Groundwater Discharge to Surface Water RAA 

GW-1 No Action $                   -    $                   -    $                   -    $                   -    $                   -    

GW-2 Monitoring and Institutional 
Controls $    1,900,000 $    1,900,000 $  10,270,000 $                    -    $  12,200,000 

GW-3 Hydraulic Control of 
Groundwater $    8,100,000 $    8,100,000 $  15,160,000 $                    -    $  23,300,000 

GW-4 Permeable Reactive Barrier $  18,700,000 $  18,700,000 $   3,780,000 $    4,580,000 $  27,100,000 

GW-5 Reactive Cap $  13,500,000 $  13,500,000 $    3,230,000 $    5,370,000 $  22,100,000 

  

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 

 ES-18 

 



 

Alt. Description Capital Costs 
Present Value 
of Capital Costs 

Present 
Value of 
O&M 

Present 
Value of 
Periodic 
Costs  

Total Present 
Value 

Water Line RAA 

WL-1 No Action $                    -    $                    -    $                    -    $                -    $                    -    

WL-2 

Water Line 
Monitoring System, 
Replacement in 
Existing Easement as 
Necessary 

$        500,000 $        500,000 $    100,000 $    3,500,000    $      4,100,000 

WL-3 Replace Pipeline in 
New ROW $    8,900,000 $    8,900,000  $                -     $              -    $    8,900,000 

Notes:           
1.  Estimated costs based on an ENR CCI of 9664 (January 2014).  All costs are in constant (non-inflationary) dollars. The 
Present Value was calculated based on discount rate of 7%. 

2.  A 30-year operating period was assumed for the groundwater control alternatives although it is anticipated that some of 
the systems will need to operate for decades, if not longer, to ensure compliance with ARARs. For Alternative GW-3, the 
treatment plant equipment would require replacement in year 30; for Alternative GW-4, the reactive media in the PRB 
would require replacement in year 15 and in year 30; and for Alternative GW-5, the reactive cap media would require 
replacement in year 15 and in year 30.  Actual time frames may vary.      

3.  O&M costs associated with the water line are expected to be borne by NJAW as part of normal operating costs and are 
not included in this estimate.  Under Alternative WL-2, leakage monitoring costs are included in the cost estimate.  Initial 
costs would include installation of a leak detection system and SCADA warning system.  Pipeline replacement was assumed 
to occur in year 10.     
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1. Introduction 

1.1. Purpose 
The purpose of this feasibility study (FS) is to assemble and evaluate remedial 
alternatives for Operable Unit 4 (OU4) of the Cornell-Dubilier Electronics (CDE) 
Superfund Site (Site) [EPA ID: NJD981557879] located in South Plainfield, New Jersey.  
OU4 addresses contaminated sediment, soil, capacitor debris, and the discharge of 
contaminated groundwater to surface water in Bound Brook and its tributaries, Green 
Brook, and associated floodplains and affected uplands, arising from operations at the 
former CDE facility in South Plainfield, New Jersey; OU4 also addresses a 100+-year-
old potable water line that crosses the former CDE facility property. This FS was 
conducted on behalf of the United States Army Corps of Engineers (USACE), Kansas 
City District and the United States Environmental Protection Agency (USEPA), 
Region II.   

This FS was prepared in compliance with the requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as 
amended by the Superfund Amendments and Reauthorization Act of 1986.  The FS 
follows guidance outlined in USEPA’s Guidance for Conducting Remedial Investigations 
and Feasibility Studies Under CERCLA (USEPA, 1988).  Together with the Remedial 
Investigation (RI) for OU4 (Louis Berger, 2014a) and the Ecological Risk Assessment 
(ERA)/Baseline Human Health Risk Assessment (BHHRA) for OU4 (Louis Berger, 
2014b), the FS forms the basis for developing and evaluating remedial alternatives, and 
selecting a remedy for OU4.   

The FS process involves the following general steps: 

 Identifying remedial action objectives (RAOs) based on Applicable or Relevant and 
Appropriate Requirements (ARARs). 

 Identifying general response actions for the four Remedial Action Areas (RAAs) 
sediment/floodplain soil (SS), capacitor debris (CD), groundwater impact area 
(GW), and water line (WL), requiring remedial action. 

 Identifying potential treatment and containment technologies and the associated 
process options for each of the four RAAs. 

 Screening the various technologies and process options based on their effectiveness, 
implementability, and cost. 
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 Performing a detailed analysis of potential remedial alternatives by assessing them 
against seven evaluation criteria (evaluation against the final two criteria, state 
acceptance and community acceptance, is performed following public comment on 
the Proposed Plan). 

1.2. Background  

Cornell-Dubilier Electronics, Inc. operated a facility at 333 Hamilton Boulevard in South 
Plainfield, New Jersey from 1936 to 1962, manufacturing electronic parts and 
components including capacitors.  During operations, the company released/buried 
material contaminated with polychlorinated biphenyls (PCBs) and chlorinated volatile 
organic compounds (CVOCs), primarily trichloroethene (TCE), contaminating on-site 
soils.  USEPA has detected PCBs and CVOCs in the groundwater and soil at the former 
CDE facility as well as PCBs on nearby residential, commercial, and municipal 
properties.  USEPA has also detected PCBs and CVOCs in the surface water and 
sediments of Bound Brook adjacent to the former CDE facility’s northeastern property 
line.   

The “Site” refers to the four OUs which comprise the CDE Superfund Site, and the extent 
of each OU investigation.  The four OUs designated by USEPA are as follows: 
 
 OU1 addresses residential, commercial, and municipal properties in the vicinity of 

the former CDE manufacturing facility. USEPA signed a Record of Decision (ROD) 
for OU1 in 2003 (USEPA, 2003).  Remediation activities in OU1 are substantially 
complete. 

 OU2 addresses contaminated soil and buildings at the former CDE facility. USEPA 
signed a ROD for OU2 in 2004. Soil remediation activities at OU2 were completed 
in 2012. The “former CDE facility” refers to the physical extent of the industrial 
park operated at 333 Hamilton Boulevard, also known as “OU2”. 

 “OU3” refers to the geographic extent of the groundwater contamination and 
associated investigation.  OU3 addresses contaminated groundwater. USEPA signed 
a ROD for OU3 in September 2012 which specifies that the groundwater discharge 
to Bound Brook is to be evaluated during the OU4 RI with a final remedy decision 
for this part of the aquifer to be made as part of the OU4 remedy. 

 “OU4” (the subject of this FS) addresses contaminated sediment and soils in Bound 
Brook, Green Brook, portions of Cedar Brook (including Spring Lake), two other 
unnamed tributaries to Bound Brook, and the associated floodplain areas, as well as 
buried capacitor debris, contaminated groundwater discharges to surface water, and a 
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water line crossing the former CDE facility property. OU4 refers to the geographic 
extent of the contaminated sediment, floodplain soil, capacitor debris, contaminated 
groundwater discharge areas to surface water, and associated investigations.   

1.3. Study Area Description 
Bound Brook, located in Middlesex County, New Jersey, is a secondary tributary of the 
Raritan River that flows into Raritan Bay (south of Staten Island, New York) and the 
Greater New York/New Jersey Harbor (Figure 1-1). The headwaters of Bound Brook 
originate in areas of residential and commercial/industrial development in Edison 
Township. Bound Brook flows westerly through South Plainfield into Piscataway 
Township where the brook is dammed to form New Market Pond.  Downstream of New 
Market Pond, the brook flows through Middlesex Borough to the confluence with Green 
Brook (Figure 1-2). The OU4 Study Area encompasses an 8.3-mile long portion of 
Bound Brook, plus an additional 1.6-mile long portion of Green Brook, portions of Cedar 
Brook, Spring Lake, and two other unnamed tributaries to Bound Brook.  The relative 
locations of OU2, OU3 and OU4 are shown on Figure 1-3. 

A River Mile (RM) location system was developed for the Study Area, with RM0 placed 
at the confluence of Bound Brook and Green Brook. This river mile system was used to 
establish 2010-2013 RI sampling locations, reference historical sampling locations, and 
describe the location of prominent site features. Green Brook is represented by negative 
RM demarcations (e.g., RM-1.6) because that portion of the Study Area was added to the 
project scope after the RM system was established. 

As determined by USEPA, the upstream extent of the OU4 Study Area is the Talmadge 
Road Bridge (approximately RM8.3) on Bound Brook in Edison, New Jersey and the 
downstream extent is the Shepherd Avenue Bridge (approximately RM-1.6) on Green 
Brook in Bridgewater, New Jersey. The northern extent of the Study Area is Cedar Brook 
at Cedar Brook Avenue in South Plainfield, New Jersey. From RM7.4 to RM-1.6, the 
Study Area includes the waterway and floodplain soils (primarily soil within the 100-year 
floodplain) as well as an area of upland soils adjacent to the former CDE facility 
containing buried capacitor waste. Between RM7.4 and RM8.3, the Study Area is limited 
to the Bound Brook waterway (i.e., surface water and sediment) which passes through the 
Woodbrook Road Dump Superfund Site (Woodbrook Site) in this area. Floodplain soil, 
brook tributaries, and wetlands upstream of RM7.4 were investigated as part of the 
Woodbrook Site. 

Originally, four optional investigation areas in the 100-year floodplain and tributaries 
were included in the planned remedial investigation activities (see Figure 1-2).  These 
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optional areas were planned for more detailed investigation (i.e., sample collection and 
analysis) if the RI data indicated floodplain contamination or an upstream source in the 
vicinity. On the basis of the analytical results from the remainder of the Study Area, 
additional work in these areas was determined not to be necessary. 

Prominent site features in the OU4 Study Area are shown in Figure 1-4 and include the 
following: 

 The Shepherd Avenue Bridge (RM-1.58) on Green Brook, located approximately 
1.6 miles downstream of the confluence with Bound Brook, is the downstream 
extent of the OU4 Study Area. The 1.6 mile stretch of Green Brook has relatively 
higher flows (as compared to the remainder of the Study Area) and its sediment bed 
consists primarily of coarse-grained material. The floodplains of Green Brook in this 
area are characterized as residential and public land which is similar to conditions on 
Green Brook near the confluence with Bound Brook.  

 Mountainview Park borders the north bank of Bound Brook from the confluence of 
Bound Brook and Green Brook (RM0) to Bound Brook Bridge (RM0.4).  The south 
bank of Bound Brook in this area is primarily residential.  

 Between Mountainview Park and New Market Pond (RM3.4) the brook flows 
through residential neighborhoods with some light industrial/commercial use 
(Ziegler Chemical and Mineral Corp. at RM2.8), surrounded by forested lands.  In 
this area, Bound Brook is relatively shallow (as compared to the rest of the OU4 
Study Area) and its bed consists primarily of coarse-grained material. Between 
RM0.4 and RM0.55, two manmade structures (former utility piping and a former 
weir) are present in the streambed. 

 Five road bridges cross the brook between the confluence with Green Brook and 
New Market Pond: the Bound Brook Bridge (RM0.4), Lincoln Avenue Bridge 
(RM1.2), South Avenue Bridge (RM2.2), Prospect Avenue Bridge (RM3.2), and 
New Market Road Bridge (County Route 665 at RM3.4).  A Conrail railroad bridge 
crosses the brook at RM2. 

 New Market Pond stretches from RM3.4 to RM4.1, covering approximately 
17.6 acres.  The pond was dredged and restored by Piscataway Township between 
1985 and 1986; it is currently bounded by parklands on all sides except the north 
where it is bounded by an active railroad track. A dam (RM3.4) is located on the 
downstream end of the pond and a boat ramp (RM4.1) on the upstream end. The 
Washington Ave Bridge (RM3.7) bisects the pond.  During the same period as the 
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dredging, Piscataway Township constructed a sediment trap (RM4.3) upstream of 
the pond (essentially a slightly deeper area was dredged in Bound Brook to capture 
suspended solids before they enter and settle in the pond). 

 Upstream of New Market Pond, three road bridges cross Bound Brook: New 
Brunswick Avenue Bridge (RM4.7), the Clinton Avenue Bridge (RM5.2), and the 
Lakeview Avenue Bridge (RM6.2). This stretch of the brook is surrounded by 
industrial facilities (such as MRP Steel Fabrication & Engineering near the New 
Brunswick Avenue Bridge at RM4.8), cemeteries (such as the Holy Redeemer 
Cemetery that stretches along the north bank between New Brunswick Avenue and 
Clinton Avenue, between RM4.8 and RM5.2), and wetland areas.   

 Between New Market Pond and the former CDE facility, three tributaries discharge 
to Bound Brook: an unnamed tributary near the New Brunswick Bridge (RM4.7), an 
unnamed tributary near Elsie Avenue (RM5.5), and Cedar Brook (RM5.8). The 
confluence of Bound Brook and Cedar Brook occurs in a wetland/parkland area 
(Veterans Memorial Park).  

 Spring Lake is located north of Veterans Memorial Park and Monument Park on 
Cedar Brook, approximately 0.5 miles upstream of the confluence of Bound Brook 
and Cedar Brook. The Spring Lake spillway is located adjacent to Monument Park. 
The small (approximately 6.5 acres) man-made lake and the surrounding Spring 
Lake Park were constructed between 1983 and 1985.  Spring Lake, with a design 
depth of approximately five feet, is surrounded by a well field owned by a local 
water utility.  These wells are not currently in service.  Approximately one mile 
north of Spring Lake is another well field (Park Avenue Well Field) located near 
Cedar Brook Lake and Cedar Brook Park.  This well field (not shown on Figure 1-4; 
north of Cedarbrook Avenue) is currently in service. 

 A manmade dam is present at RM6.  Two active railroad bridges cross Bound Brook 
near the former CDE facility (between RM6.3 and RM6.4). A footbridge, installed to 
allow access to the former CDE facility, crosses the brook along a former railroad 
spur at RM6.25. 

 The former CDE facility property is located between RM6.2 to RM6.6 on Bound 
Brook. This fenced, 26-acre property is bounded on the northeast by Bound Brook 
and the former Lehigh Valley Railroad, Perth Amboy Branch (presently owned by 
Conrail); on the southeast by Bound Brook, a property used by the South Plainfield 
Department of Public Works and single family residential properties on Spicer 
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Avenue; on the southwest by single family residential properties along Spicer 
Avenue; and to the northwest, across Hamilton Boulevard, by mixed residential and 
commercial properties. The land use surrounding the former CDE facility is 
industrial but transitions to residential upstream of the Belmont Avenue Bridge 
(RM6.8). Most recently, the property was known as the Hamilton Industrial Park 
containing numerous buildings.  These buildings were demolished between 2006 and 
2008 following relocation of the industrial park tenants. Figure 1-5 shows the pre-
demolition layout of the facility. 

 Upstream of the former CDE facility are twin culverts (RM6.6). 

 Southeast of the former CDE facility, a storm water drain flows from Spicer Avenue 
and merges with Bound Brook near RM6.7.  

 Several ball fields and recreational areas border Bound Brook along Kenneth 
Avenue (RM7 to RM7.5) in Memorial Park.  The ball fields are located on the site of 
a former municipal landfill (former South Plainfield municipal landfill).  

 At RM7.4, Bound Brook passes a municipal recycling and yard waste drop-off 
center and the Woodbrook Site.  In general, this area is surrounded by forested lands, 
residential neighborhoods, and former and active industrial complexes.  

 Upstream of RM7.4, the Study Area is limited to the Bound Brook corridor only; the 
floodplains are managed as part of the Woodbrook Site.  The upstream extent of the 
OU4 Study Area is the Talmadge Road Bridge (RM8.3) located in Edison, New 
Jersey.  Four other potential sources of contaminants in Bound Brook were identified 
during the RI in this area.  The location of these facilities are shown on Figure 1-4 
and discussed in Section 1.5.6. 

A photolog of OU 4Study Area features is included in the OU4 RI. 

1.4. Former CDE Facility Background 
The Spicer Manufacturing Company operated a manufacturing plant on the former CDE 
facility property from 1912 to 1929.  The firm manufactured universal joints, drive shafts, 
clutches, drop forgings, sheet metal stampings, screw products, and coil springs for the 
automotive industry.  The plant included a machine shop, box shop, lumber shop, scrap 
shop, heat treating building, transformer platform, forge shop, shear shed, boiler room, 
acid pickle building, and die sinking shop.  A chemical laboratory for the analysis of steel 
was added in 1917.  Most of the major structures were erected by 1918. Until at least the 
late 1920s, Bound Brook was dammed just upstream of the Conrail Railroad Bridge 
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(approximately RM6.3).  The impoundment pond water (referred to on older drawings as 
the condenser impoundment pond) was used for cooling in the powerhouse; circulating 
pumps would have drawn cooling water from the pond, forced it through the tubes of 
surface condensers, and discharged the water back to Bound Brook.1  When the company 
ceased operations, there were approximately 210,000 square feet of buildings (Foster 
Wheeler Environmental Corporation [FWENC], 2002) on the property.  Even though 
TCE was commercially available during the latter half of the Spicer Manufacturing 
Company’s period of operation on the property, there is no documentation that TCE was 
used in the manufacturing process during their operations. 

After the departure of the Spicer Manufacturing Company, CDE leased the property and 
manufactured electronic components, including capacitors, from 1936 to 1962 at the 
former CDE facility, according to information supplied by CDE in November 1996 in 
response to USEPA’s request for information.  PCB and chlorinated organic degreasing 
solvents were used in the manufacturing process and the company disposed of PCB-
containing materials and other hazardous substances at the facility.  It has been reported 
that the rear of the property was saturated with transformer oils and that capacitors were 
buried behind the buildings during the same period (FWENC, 2002). The primary Site-
related chemicals of concern are PCB compounds and CVOCs. The company released 
PCB-contaminated material and TCE directly onto the soils during its operations. In its 
November 1996 response to USEPA’s request for information, CDE provided 
information that Aroclor 1254 was used in its power factor capacitors and some other 
capacitors.  Based on deposition testimony, CDE was also using Aroclor 1242 in the 
early 1960s in power factor capacitors.  It has been reported that the company also tested 
transformer oils for an unknown period of time.  Once CDE departed the facility in 1962, 
it was operated as a rental property consisting of commercial and light industrial tenants. 
Numerous tenants occupied the complex.  

USEPA has detected PCBs in the groundwater, in the soil, and in building interiors at the 
former CDE facility and on nearby residential, commercial, and municipal properties. 
USEPA has also detected PCBs in the surface water and sediments of Bound Brook 
which flows near the former CDE facility’s northeastern property boundary.  

1 Spaces between each set of turbine foundation walls and columns in the powerhouse basement contained a jet or 
surface condenser. While no condensers were present in the basement in 2007, the presence of 12-inch and 5-inch 
diameter pipes in a trench that ran under the floor along with evidence of a condenser pond confirms that the 
powerhouse boilers ran with condensers, which would have greatly increased their efficiency. Structural remains of the 
dam for the condenser pond still exist near the Conrail Bridge. 
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In 2006, USEPA began implementing the OU2 ROD with the relocation of the industrial 
park tenants and the demolition of the 18 buildings.  Following tenant relocation and 
building demolition, the on-site soils were excavated and treated to remove CVOCs, 
PCBs, and other contaminants.  The OU2 soil remediation activities were completed in 
2012.   

Prior to the demolition of the OU2 buildings, the developed portion of the former CDE 
facility (primarily located in the northwestern corner of the property) covered 
approximately 45 percent of the total land area.  The other 55 percent of the property was 
predominantly vegetated. The central part of the property was an open field with wooded 
areas to the northeast and south with a deteriorated, partially paved area in the middle. 
The northeast and southeast boundaries consisted primarily of wetland areas adjacent to 
Bound Brook (FWENC, 2002).  

The area surrounding the former CDE facility is typical of an urban environment in this 
area, principally residential development to the south and north, and mixed residential 
and commercial properties to the west: 

 Northeast and east of the property is a mix of commercial and light industrial 
properties separated from the former CDE facility by Bound Brook and the former 
Lehigh Valley Railroad, Perth Amboy Branch (presently owned by Conrail). 

 Southeast and south are residential properties and a property used by the South 
Plainfield Department of Public Works.  Bound Brook and associated wetlands are 
located along a portion of the southeastern property line. 

 Southwest, west, and northwest of the site across Spicer Avenue and Hamilton 
Boulevard are single family residential properties and commercial properties. 

1.5. Previous Site Activities 

The following is a summary of the project history and Site investigations.   

1.5.1. Historical Site Investigations 
Environmental conditions at the former CDE facility were first investigated by the New 
Jersey Department of Environmental Protection (NJDEP) in 1986.  Subsequent sampling 
by NJDEP and USEPA indicated the presence of PCBs, volatile organic compounds 
(VOCs), and inorganic chemicals in facility soils, sediments, and surface water.  In 1997, 
USEPA conducted a preliminary investigation of Bound Brook and collected surface soil 
and interior dust samples from nearby residential and commercial properties. These 
investigations led to fish consumption advisories for Bound Brook and its tributaries. As 
a result of these sampling activities, the Site was added to the National Priority List in 
July 1998. 
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1.5.2. Investigations and Remedial Actions at OU1 
In the late 1990s, USEPA and others conducted a series of soil and interior dust 
investigations which included a study of residential, commercial, and municipal 
properties in the vicinity of the former CDE facility. The results of these investigations 
revealed the presence of soil and interior dust contaminated with PCBs.  Based on the 
findings of these earlier studies, USEPA ordered a number of removal actions, including 
the following: 

 In 1998, USEPA initiated a removal action to address PCBs in interior dust at houses 
to the west and southwest of the former CDE facility. 

 In 1998, USEPA ordered CDE and DSC of Newark Enterprises (property owner) to 
implement a removal action to address PCBs in soil at six residential properties 
located to the west and southwest of the former CDE facility. This removal action 
was conducted by CDE from 1998 to 1999. 

 In 1999, USEPA ordered CDE and Dana Corporation (formerly Spicer 
Manufacturing) to implement a removal action to address PCBs in soil at seven 
residential properties located to the west and southwest of the former CDE facility. 
This removal action was conducted from 1999 to 2000. 

 In April 2000, USEPA entered into an Administrative Order on Consent (AOC) with 
DSC requiring the removal of PCB-contaminated soil from one additional property 
located on Spicer Avenue. DSC agreed to perform the work required under the AOC 
but subsequently did not do so. In August 2004, USEPA began the removal of PCB-
contaminated soil from this property; the work was substantially complete in 
September 2004. 

The RI and FS reports for OU1 were issued in 2001 after which USEPA proposed a 
remedy for OU1 in June 2003 and issued a ROD on September 30, 2003. The selected 
remedy included removing approximately 3,000 cubic yards of contaminated soil from 
affected properties and removing indoor dust contaminated with PCBs.  

Additional sampling was performed at OU1 during 2008, 2011, and 2012 resulting in the 
removal of an additional 1,530 cubic yards of contaminated soil from affected properties 
during the fall of 2012. Additional remedial action was completed in 2013. OU1 
properties are located outside of the OU4 Study Area generally to the south and 
southwest of the former CDE facility. 

During the OU1 sampling, a parcel located between two properties on Spicer Avenue 
near the southeast corner of the former CDE facility was determined to contain elevated 
concentrations of PCBs in the soil.  The area is at the Spicer Avenue and “Factory Street” 
intersection, an area that shows up on tax maps as a platted, but not constructed roadway.  
Action in this area was deferred until OU4.  
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1.5.3. Investigations and Remedial Actions at OU2 
In 2000, USEPA began a RI, conducted by FWENC, that included collecting soil, 
sediment, and building surface samples as well as installing and sampling 12 shallow 
bedrock monitoring wells at the former CDE facility (FWENC, 2002). The FS Report for 
OU2 was completed in April 2004, and the ROD was issued in September 2004 (USEPA, 
2004). The remedy selected in the ROD included: 

 Relocating tenants and demolishing the buildings.  

 Excavating an estimated 107,000 cubic yards of contaminated soil containing total 
PCBs at concentrations greater than 500 milligrams per kilogram (mg/kg) and 
contaminated soils containing non-PCB contaminants exceeding New Jersey’s 
Impact to Groundwater Soil Cleanup Criteria. 

 Treating (on the former CDE facility property) excavated soils amenable to 
treatment by thermal desorption, followed by backfilling of excavated areas with 
treated soils. 

 Transporting contaminated soil and debris not suitable for thermal desorption to an 
off-site facility for disposal with treatment as necessary. 

 Excavating an estimated 7,500 cubic yards of contaminated soil and debris from the 
Capacitor Disposal Area and transporting the material off-site for disposal with 
treatment as necessary. 

 Installing a multi-layer cap or hardscape. 

 Installing engineering controls. 

 Restoring the property. 

 Implementing institutional controls. 

In 2006, the OU2 remedial action began with the relocation of tenants followed by the 
demolition of the former CDE facility structures, which was completed in 2008, and 
excavation of the Capacitor Disposal Area.  In 2009, soil remediation commenced 
including: excavating, treating and/or disposing of contaminated soil from the former 
CDE facility; installing a multilayered cap; and constructing a storm water conveyance 
system and detention basin. Site restoration and paving were completed in April 2012.  

1.5.4. Investigations and Remedial Actions at OU3 
The 2000 OU2 RI included a groundwater investigation at the former CDE facility. The 
investigation included installing and sampling monitoring wells with the results 
documenting concentrations of VOCs, PCBs, pesticides, and inorganics in bedrock 
groundwater. In 2008, USEPA initiated a monitoring well installation program using its 
Emergency Response Team (ERT) office branch to drill eight bedrock wells to a depth of 
150 feet below ground surface (bgs). As part of the well installation program, ERT 
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conducted borehole geophysics, borehole hydraulic profiling, and preliminary 
groundwater sampling using borehole packers to isolate and sample discrete fracture 
zones.  

USEPA/USACE continued the OU3 RI in early 2009.  The OU3 RI (Louis Berger, 2012) 
revealed a groundwater flow regime in highly fractured bedrock with significant 
partitioning of VOCs and other compounds into the immobile domain (pore spaces) of 
the Passaic Formation. The investigation also revealed that area well fields exert 
significant control over the regional groundwater flow patterns.  

Based on the results of the OU3 RI, a Technical Impracticability Evaluation Report 
(TIER) was prepared to justify the waiver of ARARs for OU3 groundwater (Louis Berger 
and ARCADIS/Malcolm Pirnie, 2012).  The TIER identified significant Site-specific 
factors that limit the ability of available remedial technologies to achieve groundwater 
ARARs including a long history of releases, the presence of dense non-aqueous phase 
liquids (DNAPL) and CVOCs in the bedrock groundwater and rock matrix pore water, 
and the complex geology of the Site.2  

The TI determination was supported by the following:  

 The highly conductive fracture network at the Site allows for the vertical and 
horizontal advection of groundwater and aqueous-phase contaminant mass. Back 
diffusion out of the matrix contributes to ongoing groundwater contamination over a 
very long period of time.  

 Samples of the bedrock matrix and groundwater show that CVOCs have adsorbed 
into the bedrock matrix over a very large (~150 acres) area. 

 Contaminant fate and transport modeling results indicate that treatment of the source 
area would have negligible impact on the downgradient plume and would not 
achieve ARARs since the bedrock matrix itself is the source of the ongoing 
exceedences. To be potentially effective, a remedial technology would have to be 
applied over the entire OU3 area covering more than 150 acres, to depths greater 
than 250 feet.  

 Based on the review of currently available remedial technologies, there are no 
technologies capable of achieving these metrics in fractured bedrock in full-scale 
implementation. 

2 The TIER also noted the presence of other sources of CVOC contamination in the vicinity of the Site that may 
contribute to the exceedence of ARARs in and downgradient of OU3 (i.e., the Pitt Street Well field and undefined 
sources contributing CVOCs to the groundwater at the Park Avenue Well field).  These off-site sources are not known 
to be impacting the shallow groundwater that discharges to Bound Brook in the vicinity of the CDE facility. 
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USEPA issued the OU3 ROD in September 2012. The remedy selected in the ROD 
included long-term monitoring of groundwater and vapor intrusion as well as institutional 
controls.  The ROD invoked an ARARs waiver for the groundwater at the Site due to 
technical impracticability (TI), except for shallow groundwater in the vicinity of the 
former CDE facility with the lateral boundaries extending over the Bound Brook surface 
water recharge zone.  The OU3 ROD deferred to the OU4 remedy a decision on 
contaminated groundwater that had the potential to discharge to the brook. 

1.5.5. Investigation at OU4 
USEPA conducted several studies to investigate the nature and extent of contamination in 
Bound Brook sediments and floodplain soils as well as to assess the potential risks 
associated with this contamination.  Where applicable, these data were incorporated into 
the OU4 RI.  In addition, since the OU4 Study Area includes the stretch of Bound Brook 
that flows through the Woodbrook Site, Bound Brook sediment and surface water data 
collected during the investigation of the Woodbrook Superfund Site were incorporated 
into the OU4 RI where appropriate.  A summary of the incorporated datasets is presented 
in Table 1-1. Details on the field programs for the major datasets that were incorporated 
into the OU4 RI are summarized below.  Additional information on these investigations 
is contained in the OU4 RI appendices. 

 Ecological Risk Assessment 1.5.5.1.

In June and August 1997, USEPA collected soil, sediment, surface water, and biota 
samples (small mammals, crayfish, forage fish, and edible fish) along Bound Brook to 
support an ERA. Sampling locations were designed to characterize exposure in terrestrial 
and aquatic areas near Spring Lake, New Market Pond, Bound Brook, and Cedar Brook. 
Samples were analyzed for VOCs, semi-volatile organic compounds (SVOCs), 
pesticides, PCBs, and metals.  Results of the ERA are presented in the Final Report: 
Ecological Evaluation for the Cornell-Dubilier Electronics Site (USEPA, 1999).  The 
ERA concluded that the structure and function of the stream ecosystem within Bound 
Brook and its corridor was at risk from chemical contamination. 

In 2008 and 2009, USEPA collected fish and invertebrate clam samples from seven 
stations along the Bound Brook corridor to re-assess ecological risks in the Bound Brook 
system and to provide a fingerprint of the PCB congeners within Bound Brook between 
the former CDE facility and New Market Pond.  The sampling locations chosen mirrored 
those used during the 1997 ERA sampling program with adjustments to those locations 
closest to the former CDE facility and the inclusion of six points within Bound Brook and 
one in Spring Lake.  These sediment samples were co-located with biota sampling 
stations.  The fish species collected were targeted based on the data generated during the 
1997 investigation.  Biota samples were analyzed for total PCBs, PCB Aroclors, and PCB 
 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study 
 

 1-12 

 



 
Section 1 

Introduction 
  

congeners.  The analytical results of PCB congener analysis performed on 12 sediment 
samples collected by USEPA were obtained and considered in the reassessment.  The 
reassessment supported the 1997 conclusion that a substantial ecological risk does exist 
to fish and wildlife within Bound Brook and Spring Lake. 

 1997 and 2007-08 Soil and Sediment Sampling 1.5.5.2.

USEPA collected soil and sediment samples along Bound Brook from August to 
November 1997 to characterize 2.4 miles of streambed and bank areas upstream and 
downstream of the former CDE facility (from RM4.2 to RM6.6).  The sampling program 
included 100 transects across Bound Brook spaced at varying intervals depending on 
location.  Five sampling locations were established along each transect.  At each soil and 
sediment sampling location, two samples were collected to characterize the surface 
material (0-6 inches) and subsurface material (generally 18-24 inches below the sediment 
surface or at core refusal).  Samples were analyzed for PCBs; these data are presented in 
the Soil and Sediment Sampling and Analysis Summary Report (Weston, 1998). 

In April 2007, erosion exposed buried capacitor debris on the banks of Bound Brook near 
the twin culverts adjacent to the former CDE facility.  Additional samples were collected 
from a half-mile interval of Bound Brook between RM6.1 and RM6.7.  Samples were 
analyzed for PCBs; these data are presented in USEPA Sampling Report (USEPA, 
2008a).  In addition, 44 surface water samples were collected and analyzed for PCBs. 

 1999 Cedar Brook and Spring Lake Sediment Sampling 1.5.5.3.

In April 1999, NJDEP collected surficial sediment samples from 33 locations in Spring 
Lake, Cedar Brook, and a feeder stream between Maple Avenue and Cedar Brook.  In 
addition, five subsurface samples were collected from a depth of 18 to 24 inches.  The 
samples were analyzed for PCBs and pesticides; the data are provided in Preliminary 
Assessment and Site Investigation, Spring Lake PCB Contamination (NJDEP, 1999). 

1.5.6. Remedial Activities at Other Sites in Area 

 Veterans Memorial Park 1.5.6.1.

Veterans Memorial Park is located in South Plainfield, New Jersey on public property 
between Cedar Brook and Bound Brook (see Figure 1-4). Originally, this land and 
adjacent property consisted of low lying wetland areas which were reportedly filled to 
allow for municipal use (PMK, 2002a). 

In June 1999, USEPA collected sediment samples and floodplain soil samples from four 
areas along Bound Brook and its tributaries and analyzed the soil samples for PCBs; the 
analytical results are presented in the Floodplain Soil/Sediment Sampling and Analysis 
Summary Report (Weston, 2000).  Analytical results for PCBs ranged from nondetectable 
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to a concentration of 25 mg/kg. At the request of USEPA, the soil data along with other 
1999 floodplain surface soil data were evaluated by the New Jersey Department of Health 
and Senior Services (NJDHSS) and the Agency for Toxic Substances and Disease 
Registry (NJDHSS, 2000). They concluded that a complete exposure pathway could be 
reasonably assumed for those individuals using the Bound Brook floodplain area through 
the ingestion of contaminated soils. No public health hazard was identified for either a 
child or adult receptor for acute, intermediate, or chronic recreational exposure at the 
maximum PCB concentration reported (NJDHSS, 2000). 

On August 7, 2001, NJDEP received an anonymous phone call from a resident of South 
Plainfield who issued a complaint that a “tar-like” substance was seeping from the 
ground surface in Veterans Memorial Park (PMK, 2002a).  Following an initial response 
by USEPA, which concluded that the “tar-like” contamination was not associated with a 
Superfund site, the Borough of South Plainfield conducted a Preliminary Assessment of 
Veterans Memorial Park (PMK, 2002b).  In July 2002, the Edison Wetlands Association 
identified another area of concern along the bank of a pond west of the park where 
suspected asbestos-containing tiles and sheets were discovered.  Following a site visit 
from the Middlesex County Health Department, the Borough of South Plainfield 
requested that NJDEP conduct a site visit in July 2002.  Based on the NJDEP findings, 
the Borough of South Plainfield temporarily closed the park so that an investigation could 
be conducted.  

In September 2002, the Borough of South Plainfield notified USEPA and NJDEP that 
they wished to reopen the park and conduct an interim soil remediation action while 
USEPA completed their investigation at the former CDE facility.  The objectives of the 
Borough’s interim remedial action (PMK 2004), conducted pursuant to NJDEP authority 
and oversight, were to (1) excavate and remove the “tar-like” substance and associated 
buried drums, (2) excavate and remove the exposed asbestos tiles on the pond 
embankment, (3) demolish the basketball court, (4) excavate or cap elevated PCB 
contamination in the baseball field, and (5) use engineering and institutional controls to 
limit access to areas with PCB concentrations exceeding 1 mg/kg.  The Borough obtained 
a $250,000 grant from the statewide Livable Communities Fund to cover the costs of 
cleanup for the asbestos tiles.  The Borough also secured funding for remediating the rest 
of the park including removal of the “tar-like” substance and capping of PCB-
contaminated soils (NJDEP news release, dated August 13, 2003).  The Borough initiated 
the interim remedial action at the park in September 2003 and completed it in 
December 2003. 

In May 2013, as part of the OU4 RI, soil samples were collected in the park to establish 
conditions approximately 10 years after completion of the Borough’s interim removal 
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action.  Sampling locations were selected based on site reconnaissance field notes, review 
of existing floodplain soil and sediment data, and review of interim remedial measures 
implemented at Veterans Memorial Park by the Borough of South Plainfield.  Surface 
soil samples (0-6 inches) were collected from 22 locations within the park and 
surrounding 100-year FEMA floodplain areas using hand augers.  Surface sediment 
samples were collected from three locations in the adjacent pond using an Ekman dredge.  
All samples were analyzed for PCB Aroclors.  PCB Aroclor 1254 concentrations for the 
May 2013 sampling event are shown on Figure 1-6 along with Aroclor 1254 results for 
previous sampling events.  Areas where PCB Aroclor 1254 concentrations are above 
1 mg/kg are primarily located in sediments and floodplain soils in and along Bound 
Brook, the first 2,000 feet of Cedar Brook, and the area between the brooks west of the 
developed parkland.  PCB concentrations in this area are consistent with other PCB 
sampling results for floodplain soils (see Section 3.4.2).  

 Former Upstream Facilities 1.5.6.2.

Upstream of the former CDE facility in the Borough of South Plainfield, Edison 
Township, and the Borough of Metuchen, land use consists of wetlands, forests, and 
urban areas.  USEPA has identified four former facilities located outside the OU4 Study 
Area but near Bound Brook or a tributary that may have impacted contamination levels in 
Bound Brook upstream of the former CDE facility (see Figure 1-4).  These facilities 
include: the Woodbrook Site; the former Chevron Chemical Company/Ortho Division 
Site and the adjacent industrial properties owned by Hummel Chemical Company and the 
former United Steel Deck; the former Gulton Industries, Inc. (Hybrid Printhead) site; and 
the former Tingley Rubber site.  A brief history of each is provided below. 

WOODBROOK ROAD DUMP SUPERFUND SITE 

The Woodbrook Site is located between Woodbrook Road and Metuchen Road in South 
Plainfield, New Jersey (Figure 1-4), approximately one mile upstream of the former CDE 
facility.  The property (approximately 70 acres) was reportedly operated as a group of 
dumps accepting household and industrial wastes until 1958 when it was shut down by 
the state.  However, review of aerial photographs from 1947 through 1995 indicates that 
illegal and uncontrolled dumping on the property continued.  Although soil, sediment, 
surface water, groundwater, and drinking water sampling was performed during 
investigations at the Woodbrook Site, the OU4 RI only incorporates sediment and surface 
water data from the Bound Brook channel within the limits of the Woodbrook Site (the 
adjacent floodplains/upland soils are addressed in the Woodbrook Site RI).  The 
Woodbrook Site sediment and surface water sampling programs are described below.  
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Removal actions and sampling were conducted during March and April 2000 to address 
the presence of leaking capacitors and PCB-contaminated soils.  Additional sampling was 
conducted to document the contamination of surface and subsurface soil, surface water, 
sediment, groundwater, and drinking water, and to provide sufficient information to 
conduct a risk assessment for the Woodbrook Site.  Data and additional sampling details 
for this study are summarized in the Removal Site Assessment Report (Weston, 2002).  

The current owner of the Woodbrook Site, Texas Eastern Transmission Corporation, 
entered into an AOC with USEPA on August 11, 2003. The order mandated the 
performance of a remedial investigation/feasibility study (RI/FS) at the Woodbrook Site. 
TRC Environmental Corporation conducted the RI/FS and prepared the Draft Site 
Characterization Summary Report in 2007 (TRC, 2007a).  RI sampling activities focused 
on delineation of PCB “hot spots” in the soil in the western portion of the site as well as 
identification and delineation of contaminants of potential concern (COPCs) in the native 
soil beneath the refuse, in soil in peripheral areas, in groundwater and surface water, and 
in sediment.  Field activities were conducted between February and August 2007.  

Based on USEPA review and comments on the 2007 Draft Site Characterization Report, 
additional sampling was performed to complete the RI.  The supplemental activities were 
performed from February through August 2009 and included water level measurements, 
groundwater sampling, domestic well sampling, and surface sediment sampling.  Data 
and additional sampling details for this study were included in the Addendum to Draft 
Site Characterization Summary Report (TRC, 2009).  

FORMER CHEVRON CHEMICAL COMPANY/ORTHO DIVISION SITE 

Remedial action at the former Chevron Chemical Company/Ortho Division Site 
(Chevron/Ortho Site), located at 800 Metuchen Road in South Plainfield, New Jersey 
(Figure 1-4), is proceeding under NJDEP authority and oversight (Industrial Site 
Recovery Act [NJD 002171593]).  The two industrial properties located adjacent to the 
Chevron/Ortho site (owned by the Hummel Chemical Company and the former United 
Steel Deck) are being addressed by remedial work conducted by Chevron/Ortho.   

Prior to 1952, the Chevron/Ortho Site was used a rail yard. Between 1952 and 1985, 
Chevron/Ortho processed consumer and agricultural products, including organochlorine 
pesticides, on the property. Between 1985 and the closure of the Chevron/Ortho Site in 
1990, the facility was used as a warehouse and distribution center.  

Remedial actions conducted at the Chevron/Ortho Site included excavation and off-site 
disposal of approximately 20,000 tons of pesticide-contaminated soil and groundwater 
treatment. According to a January 2012 Fact Sheet prepared by NJDEP, the analytical 
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results of samples collected from monitoring wells beyond the perimeter of the facility 
have not identified any significant pesticide contamination in the groundwater.  

Runoff from the facility has been documented to flow through a 15-acre wooded parcel 
of land known locally as the Abramson Property (Figure 1-4) and then through a culvert 
under Metuchen Road and the former Lehigh Valley Railroad corridor3. Runoff 
ultimately discharges to an unnamed tributary which flows through the Woodbrook Site 
and into Bound Brook. Elevated pesticide levels have been reported in the 
culvert/tributary sediments and floodplain soils.  

FORMER GULTON INDUSTRIES, INC./HYBRID PRINTHEAD SITE 

Hybrid Printhead (formerly known as Gulton Industries, Inc.) is located at 212 Durham 
Avenue in Metuchen, New Jersey (Figure 1-4), upstream of the OU4 Study Area on a 
tributary that discharges into Bound Brook.  Remedial activities at Hybrid Printhead are 
part of the NJDEP Site Remediation Program and have been on-going since the 1990s to 
address soil contaminated with petroleum compounds, metals (cadmium, lead, and 
nickel), and PCBs.  Hybrid Printhead is also working with NJDEP to remediate a 
DNAPL plume through excavation. Groundwater and surface water analyses have 
sporadically detected VOCs over the years at concentrations of 10 to 30 parts per billion.  
NJDEP suspects that these data suggest that a source still remains on the site.  

FORMER TINGLEY RUBBER SITE 

The former Tingley Rubber Site (approximately 27 acres) is located at 200 South Avenue 
in South Plainfield, New Jersey (Figure 1-4). Manufacturing at the Tingley Rubber 
facility ceased in August 2003.  The owner (Tingley LLC) has been working with NJDEP 
to close the Tingley Rubber Site and redevelop the property into senior housing.  

When operating, the facility used a bromine solution to acid wash manufactured rubber 
footwear.  An on-site treatment system comingled and treated three waste streams: 
(1) sanitary waste, (2) wastewater from bromine holding tanks, and (3) industrial 
wastewater from floor drains.  Treated wastewater was discharged to a tributary of 
Dismal Swamp (which ultimately flows into Bound Brook) under New Jersey Pollutant 
Discharge Elimination System (NJPDES) permits.  Tingley Rubber has been working 
with NJDEP removing equipment and structures from previous operations, including 

3 Chevron/Ortho obtained title to the Abramson Property in 2008 from South Plainfield and in 2011 from Edison. 
NJDEP issued an Ecological No Further Action for the Abramson Property in 2004. Chevron/Ortho proposed to install 
a fence around the perimeter of the property to protect against potential human exposure, without requiring a large 
scale tree removal to excavate minimally contaminated soils (January 2012 Fact Sheet, NJDEP 2012). 
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treatment lagoons, and completing a site investigation in areas of concern.  Potential 
contaminants identified by NJDEP include pesticides, PCB, arsenic, copper, and lead. 

1.6. Report Organization 
This report is organized into twelve sections.  A brief description of each section follows: 

Section 1.0, INTRODUCTION presents an overview of Site background information 
including a description and history of the Site and previous site investigation. 

Section 2.0, PHYSICAL CHARACTERISTICS OF THE SITE presents information 
on Site characteristics such as surface features and topography, climate, site geology and 
hydrogeology, surface water, ecology, and demographic features. 

Section 3.0, SITE INVESTIGATION FINDINGS presents a summary of the nature 
and extent of contamination, contaminant fate and transport, a summary of human health 
and ecological risks, and the site conceptual model.   

Section 4.0, REMEDIAL ACTION OBJECTIVES discusses the ARARs associated 
with the Site, describes the preliminary remediation goals (PRGs) selected to meet the 
RAOs, and identifies the RAOs.   

Section 5.0, METHODOLOGIES FOR SCREENING AND EVALUATING 
REMEDIAL ACTION TECHNOLOGIES presents an overview of the alternative 
identification, screening, and evaluation process used to select alternatives for more 
detailed evaluation.  The methodology for conducting more detailed evaluations of 
alternatives based on their overall protection of human health and the environment, 
compliance with ARARs, long-term effectiveness, reduction of toxicity, mobility, and 
volume, short-term effectiveness, implementability, and cost is discussed. 

Section 6.0, TECHNOLOGY IMPLEMENTABILITY SCREENING FOR SS, CD 
AND GW RAAs presents a review of remedial technologies and process options that 
may be used for each of the Remedial Action Areas (RAAs) identified in Section 3.  The 
technologies are screened for applicability in developing remedial alternatives for OU4. 

Section 7.0, SEDIMENT AND FLOODPLAIN SOILS (SS) presents the screening, 
development, conceptual design, and detailed evaluation of remedial alternatives for 
sediment and floodplain soils.  

Section 8.0, CAPACITOR DEBRIS (CD) presents the screening, development, 
conceptual design and detailed evaluation of remedial alternatives for capacitor debris. 

Section 9.0, GROUNDWATER DISCHARGE TO SURFACE WATER (GW) 
presents the screening, development, conceptual design and detailed evaluation of 
remedial alternatives for contaminated groundwater discharges to surface water.  
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Section 10.0, WATER LINE (WL) presents the identification and screening, 
development, conceptual design, and detailed evaluation of remedial alternatives for 
addressing the water line.  

Section 11.0, COMPARATIVE ANALYSIS OF ALTERNATIVES presents a 
comparison between the different alternatives for each of the RAAs using the seven 
criteria identified in Section 5. 

Section 12.0, REFERENCES identifies reference documents used in preparing this FS 
report. 
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2. Physical Characteristics of the Site 

The following is a general description of the physical characteristics of the Site. 

2.1. Surface Features and Topography 
The topographic character of the broader OU4 region is generally low relief with frequent 
surface water features incised into unconsolidated glacial overburden. Standing in 
contrast are the Raritan Terminal Moraine, which lies 2,000 feet to the east of the former 
CDE facility, and the Watchung Mountains, which lie four miles to the northwest and rise 
nearly 500 feet above the plains. Each of these features acts as a surface water divide. 
Topography for the OU4 Study Area is shown in Figure 2-1. 

The OU2 remediation activities extensively altered the surface features and topography 
of the former CDE property. Buildings and vegetation were cleared and the soil 
excavated and treated.  Following soil treatment and on-site burial, the property was 
regraded sloping downward from the southwest to the northeast, and an asphalt cap was 
installed.  A stormwater collection system and detention basin was constructed to collect 
runoff prior to discharge to Bound Brook. 

2.2. Climate 
The OU4 Study Area has a humid continental climate typical of the Mid-Atlantic region 
of the United States characterized by significant variations between summer and winter 
temperatures.  The average annual temperature is approximately 53.9 degrees Fahrenheit. 
The average temperature differences between summer and winter are typically over 
40 degrees Fahrenheit.  

During the summer, warm tropical air masses move into New Jersey from the south and 
southwest. Many of these moist, hot air masses originate over the Gulf of Mexico and 
flow inland traveling over heated land masses increasing in temperature prior to reaching 
New Jersey. The average July temperature in the OU4 Study Area is 75.9 degrees 
Fahrenheit (based on monthly totals/average temperatures recoded between the years 
1980-2010 for Plainfield, New Jersey (National Oceanic and Atmospheric Administration 
[NOAA], undated).  The highest temperature ever recorded was 106 degrees Fahrenheit 
in 1936.  

In the wintertime the prevailing winds are from the northwest accompanied by cold air 
masses from the Great Lakes region and Canada. Outpourings of cold polar air flowing 
east, warmed slightly in their passage across the Midwest and eastern mountains, create 
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cold weather conditions between the months of November and March. In January, the 
coldest month of the year, the average temperature is 31.3 degrees Fahrenheit.  

Precipitation typically occurs in the OU4 Study Area evenly throughout the year. 
NOAA’s Point Precipitation Frequency Estimates for its station at Plainfield, New Jersey 
are the most representative of the OU4 Study Area and provide precipitation frequency 
and storm event severity estimates as summarized in Table 2-1 (NOAA, 2006). A storm 
with a 60 minute duration and average precipitation of 1.14 inches is predicted to occur 
annually, whereas a storm with a 60 minute duration producing 2.61 inches of 
precipitation is predicted to occur, on average, once every 50 years. The average annual 
precipitation is approximately 49 inches with an average snow fall of approximately 
27 inches. Frost penetration is generally between 3 and 4 feet. 

2.3. Geology 
The discussion of the regional geology presented in this section is based on published 
geologic data. The OU4-specific geology summarized below is based on geological data 
maintained by the NJDEP and the New Jersey Geological Survey.  

2.3.1. Regional (Surface and Bedrock) Geology 
The OU4 Study Area lies within the Piedmont Physiographic Province (Fenneman, 
1938). The Piedmont is characterized by a wide, rolling plain divided by a series of high 
ridges which developed from folded and faulted sedimentary rocks of Triassic and 
Jurassic age and igneous rocks of Jurassic age. The highest elevation in the province is 
Barren Ridge (914 feet above mean sea level [msl]) on the northern side of the Hunterdon 
Plateau, located northwest of the Site. Along the foot of the Highlands, the elevation of 
the Piedmont generally ranges from 300 to 400 feet msl. The province slopes from the 
foot of the Highlands toward its southeastern boundary with the Coastal Plain Province 
(Fenneman, 1938). 

Quaternary and pre-Quaternary glacial and glacial-fluvial deposits overlie bedrock across 
much of the northern portion of New Jersey. Based on regional surficial geologic 
mapping for the area, unconsolidated deposits include sandy, silty clay to clayey, silty 
sand containing some shale, mudstone, and sandstone fragments. These deposits are 
associated with recent alluvial and wetland (swamp and marsh) deposition, and earlier 
glaciofluvial plain deposits. Extensive eolian (wind-driven) deposits are present to the 
south of the OU4 Study Area, derived from the earlier glaciofluvial plain deposits to the 
north and east of the Study Area. Surficial deposits are generally identified as regolith 
derived from the weathering of shale, mudstone, and sandstone. The unconsolidated 
deposits can range up to 30 feet thick regionally but are generally less than 10 feet thick 
(FWENC, 2002) in the vicinity of the former CDE facility. 
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The OU4 Study Area is located within the Newark Basin, which is a tectonic rift basin 
that covers roughly 7,500 square kilometers extending from southern New York through 
New Jersey and into southeastern Pennsylvania. The basin is filled with Triassic- to 
Jurassic-aged sedimentary and igneous rocks that are tilted, faulted, and locally folded. 
Most of the tectonic deformation occurred during the Late Triassic to Middle Jurassic. 
The Newark Basin is believed to have evolved from a series of smaller, isolated sub-
basins occurring along several normal faults early in the Late Triassic (Schlische, 1992). 
As continental extension continued, the basin grew in width and length and was filled 
with sedimentary deposits derived from the erosion of the Stockton Formation. The 
Stockton Formation sandstones and conglomerates transition into argillite, mudstone, 
shale, and siltstone derived from lakebed and mudflat deposits of the Lockatong and 
Passaic Formations.  

The Passaic Formation (historically known as the Brunswick Formation) occupies an 
upper unit of the Newark super-group rocks in the Triassic-Jurassic Newark Basin 
(Herman, 2001). The bedrock associated with this formation is derived from thousands of 
feet of sediment that filled the Newark Basin over a period of about 45 million years. The 
Passaic Formation is the thickest and most extensive unit in the Newark Basin. The 
Passaic Formation in the northern half of the State has been folded, faulted, and fractured 
during multiple tectonic events spanning hundreds of millions of years. This has 
contributed to the highly fractured nature of the bedrock in this area. This formation 
consists of mostly red mudstone, siltstone, and shale derived from lacustrine sediments, 
with minor fluvial sandstone (Michalski and Britton, 1997). The reddish color originates 
from the inclusion of hematite-rich sediments, which comprise approximately 5 to 
10 percent of the unit. As shown on Figures 2-2 and 2-3, the former CDE facility is 
located south of the contact between the Passaic Formation mudstone unit and a thinly 
bedded siltstone/shale unit (Herman, 2001). 

The Passaic Formation generally dips at about 5 to 15 degrees to the northwest. At an 
exposure in the Rahway area (northeast of the facility), the Passaic Formation strikes 
50 degrees northeast and dips 9 to 12 degrees to the northwest (FWENC, 2002). The 
predominant system of fractures at that location strikes about 45 degrees northeast and is 
mostly vertical. A second, less prominent system strikes 75 degrees northwest and is also 
nearly vertical (FWENC, 2002). 

Three basaltic intrusions occurred during the Lower Jurassic (Herman, 2001): the Orange 
Mountain Basalt (also known as the First Watchung), the Preakness Basalt (also known 
as the Second Watchung), and the Hook Mountain Basalt (also known as the Third 
Watchung). These units occur to the north of the OU4 Study Area. 
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2.3.2. OU4 Study Area Geology 
The surficial geology of the OU4 Study Area is composed primarily of alluvial and 
glaciofluvial deposits (see Figure 2-2).  Downstream of New Market Pond, the stream 
bed is composed of mainly coarse-grained sediments.  Weathered shale, mudstone, and 
sandstone border a band of alluvium material at RM3.5. Outcrops of the Passaic 
Formation are visible in the field along the banks of Bound Brook downstream of New 
Market Pond and near RM3.  Glaciofluvial deposits lie to the north of this alluvium 
material.  The band of alluvium deposits extends through RM5 with the stream beds 
consisting of fine-grained sediments accumulating behind the New Market Pond dam. 
Eolian material appears at RM3.6 and continues through RM5.  

By RM6, the alluvial deposit narrows and is pinched out by glaciofluvial material and 
weathered shale, mudstone and sandstone.  Outcrops of the Passaic Formation are visible 
in the field along the banks of Bound Brook near the former CDE facility with the stream 
bed consisting of weathered, fractured bedrock.  These formations dominate until RM6.2 
where a thin band of swamp and marsh deposits appears.  

Wetlands consisting of phragmites and seeps were observed in the field along the banks 
of Bound Brook upstream of the former CDE facility.  This deposit is bordered to the 
north by glaciofluvial material and to the south by weathered shale, mudstone, and 
sandstone.  The swamp and marsh deposits begin to expand at RM7.2, ultimately filling 
in the southern part of the OU4 Study Area by RM7.5 and thinning the zone of 
glaciofluvial material to the north.  At RM7.4 the OU4 Study Area narrows to include 
only Bound Brook and remains confined to the brook channel until the eastern end of the 
Study Area at the Talmadge Road Bridge.  This stretch of Bound Brook flows through 
swamp and marsh deposits.  

Along Cedar Brook, the area is mostly composed of alluvium deposits bordered to the 
east and west by glaciofluvial material.  No surficial geology information is available for 
the Spring Lake portion of Cedar Brook, most likely because Spring Lake is a manmade 
feature.  

2.4. Hydrogeology 
This section provides a summary of the regional and site-specific hydrogeology as it 
pertains to Bound Brook. The discussion of the regional hydrogeology presented in this 
section is based on available public information on regional aquifers in the vicinity of the 
Site.  Hydrogeologic information related to Bound Brook was drawn from the OU3 RI 
report (Louis Berger, 2012).  

 

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 2-4 

 



 
Section 2 

Physical Characteristics of the Site  
 
2.4.1. Regional Hydrogeology 
The Passaic Formation generally forms a leaky, multi-aquifer system that is hundreds of 
feet thick.  Groundwater movement is primarily through bedding plane fractures and 
steeply dipping interconnected fractures and dissolution channels (secondary 
permeability).  Because of compaction and cementation of the formation (primary 
permeability), very limited amounts of groundwater flows through the interstitial pore 
spaces between silt or sand particles.  Differences in permeability between layers 
resulting from variations in fracturing and weathering may account for many water 
bearing units. 

According to Michalski and others, water-bearing units are generally restricted to 
bedding planes, intensively fractured seams, and near vertical fractures and joints that are 
sub-parallel to the strike of the formation (Michalski, 1990, Michalski and Klepp, 1990, 
Michalski and Britton, 1997). Michalski and Britton (1997) contend that this is typically 
true because potential groundwater movement in the down dip direction is either impeded 
by a reduction in bedding plane apertures at greater depths or groundwater movement 
along the strike is favored over a longer down dip movement path and subsequent up dip 
movement near a discharge zone. However, groundwater could move in the down dip 
direction through a fracture network and/or along bedding planes if groundwater 
movement is affected by pumping wells in the area. 

Groundwater in the Passaic Formation is often unconfined in the shallower, more 
weathered part of the aquifer; however, silt and clay derived from the weathering process 
typically fill fractures reducing permeability. This relatively low permeability surface 
zone reportedly extends 50 to 60 feet bgs (Michalski, 1990). Groundwater in the deeper 
portion of the Passaic Formation is generally confined as the lack of vertical fractures can 
create a confining effect with depth. Recharge is by leakage through fractures in the 
confining units. The transmissivity of mudstone and siltstone units can range from 400 to 
14,500 gallons per day per foot (Herman, 2001). Local and regional groundwater 
discharge boundaries include surface water bodies like Bound Brook. However, 
municipal pumping centers (water wells) account for most of the regional groundwater 
discharge. 

The Passaic Formation contains an aquifer that is used as a source of potable water for 
some of the communities surrounding the former CDE facility (Figure 2-3).  Numerous 
private, industrial, and municipal wells tap the formation, with reported pumping rates 
that range from a few to several hundred gallons per minute (gpm).  Current groundwater 
extraction influences regional and local groundwater movement and the variable 
historical configuration and pumping of municipal extraction wells exerted a dominant 
influence on historical groundwater movement at the former CDE facility. 

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 2-5 

 



 
Section 2 

Physical Characteristics of the Site  
 
2.4.2. Site-Specific Hydrogeology 
The bedrock aquifer investigated as part of the OU3 RI was separated into three 
hydrogeologic units, or water-bearing zones, identified as the “shallow,” “intermediate,” 
and “deep” zones. These zones refer to groundwater depths of up to 120 feet bgs, 120 to 
160 feet bgs, and 200 to 240 feet bgs, respectively. The zone designations are based on 
the location of monitoring points (ports and screened intervals) used in the creation of 
potentiometric surface and chemical distribution maps.  The zones are hydraulically 
connected but do not necessarily coincide with locations where most of the fractures 
occur. The potentiometric surface data and chemical concentrations of samples from 
these ports were used in the overall interpretation of groundwater flow and VOC 
distribution at and downgradient of the former CDE facility. 

The shallow water bearing zone is unconfined and extends from the water table to a depth 
of approximately 120 feet bgs (bedrock). The water table fluctuates between the 
unconsolidated deposits (due to seasonally high recharge) and the bedrock (due to 
seasonally low recharge and the effects of nearby pumping). Therefore, the groundwater 
encountered in the unconsolidated deposits is interpreted as part of the shallow 
unconfined bedrock aquifer. Groundwater in the upper few feet of this water-bearing 
zone is hydraulically connected to surface water bodies including Bound Brook, Cedar 
Brook, and Spring Lake.  Groundwater to a depth of 120 feet bgs has the potential to be 
hydraulically connected (discharging) to Bound Brook near the former CDE facility. 
Groundwater in water-bearing zones below 120 feet bgs is not hydraulically connected to 
surface water bodies.  Even though the aquifer is highly fractured, there is some bedrock 
structure that produces localized anisotropic conditions.  The portion of the groundwater 
that cannot discharge to Bound Brook, due to the lack of vertical fractures, and the 
remaining portion of the groundwater from the water- bearing zones migrate to the north-
northeast until eventually reaching a downgradient receptor such as a municipal well.  

Water level measurements collected during the OU3 investigation indicated that the 
potentiometric surface is generally affected by localized discharge to Bound Brook, 
Cedar Brook, and Spring Lake. Groundwater to a depth of 120 feet bgs moves north and 
east from the former CDE facility toward Bound Brook, and northwesterly toward the 
low-lying area at the confluence of Bound Brook and Cedar Brook. To the northeast of 
the former CDE facility, immediately across Bound Brook, groundwater flow is generally 
toward the west to a depth of 120 feet bgs with groundwater discharging to Bound Brook, 
Cedar Brook, and Spring Lake. 

Groundwater elevations measured between 120 and 160 feet bgs and between 200 and 
240 feet bgs indicate that the generalized direction of groundwater movement is to the 
north with the gradient generally trending northwest near the former CDE facility before 
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turning to the north-northeast as a result of the influence of local pumping centers. There 
is no groundwater-surface water interaction exhibited in these deeper intervals.  

2.5. Surface Water 
2.5.1. General 
Bound Brook is a major tributary of Green Brook (a tributary of the Raritan River) in 
Middlesex County, New Jersey and is classified as freshwater, non-tidal. The Bound 
Brook headwaters are located in Edison Township, New Jersey; from there, the brook 
flows westerly through South Plainfield Borough into Piscataway Township where the 
water is dammed to form New Market Pond. Several other small man-made dams are 
located within the OU4 Study Area.  

Bound Brook and its tributaries are surrounded by floodplains extending 500 to over 
1,500 feet from the streambed (Figure 2-4).  Numerous wetlands (Figure 2-5) are present 
in the floodplains and surrounding area.  Bound Brook has a history of flooding which 
has resulted in a number of flood control programs being implemented in the area.  These 
flood control programs are relatively recent and their impact on stream flow is still 
unknown.   

New Market Pond is located between RM3.4 and RM4.1 and covers approximately 
17.6 acres.  A man-made impoundment formed by constructed dams and spillways, New 
Market Pond controls the flow of water downstream of the former CDE facility.  
Between 1985 and 1986, New Market Pond and the inlet to the pond on Bound Brook 
were dredged by Piscataway Township.  The project was designed to increase the water 
depth to 3 feet on the eastern side of the pond transitioning to 6 feet on the western end of 
the pond by the dam.  One foot over-dredging was to be allowed and the side-slopes were 
designed to be no flatter than 1 horizontal to 4 vertical (Piscataway Township, 1984). No 
post-dredging bathymetric survey is available to confirm that these dredging design 
depths were achieved or the extent of over-dredging. A bathymetric survey was 
performed during the OU4 RI in 2010 to measure the current water depth in the pond 
(Figure 2-6).  Since no post-dredging bathymetric survey is available (and the volume of 
material dredged was not documented by Piscataway Township), the amount of siltation 
that has occurred in the pond from 1986 to 2010 cannot be estimated.  However, the 1986 
dredging footprint is still evident in the pond with water depths on the eastern side of the 
pond (between the eastern gazebo and Washington Avenue Bridge) ranging from 2 to 
4 feet, and water depths on the western side of the pond (between the bridge and New 
Market Pond dam) ranging from 2 to 7 feet, with a large section of the western side of the 
pond having water depths greater than 5 feet.  The relatively deep water (6 to 7 feet) near 
the Washington Avenue Bridge is likely associated with recent erosion around the bridge 
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supports and not directly related to the historical dredging.  A preferential flow pattern is 
evident between the bridge and the dam and to some extent this preferential flow is 
observed east of the bridge in a sinusoidal pattern of 4-foot water depths observed in the 
bathymetric survey results. 

Two unnamed tributaries flow into Bound Brook between the former CDE facility and 
New Market Pond: one near New Brunswick Avenue (RM4.7) and one near Elsie 
Avenue (RM5.5).  A third tributary to Bound Brook is Cedar Brook with its confluence 
with Bound Brook downstream of the former CDE facility at RM5.8. Cedar Brook is the 
largest of the Bound Brook tributaries and drains approximately 6.5 square miles.  A 
number of small groundwater seeps also discharge into Bound Brook within the limits of 
the OU4 Study Area. 

Approximately one half mile upstream from the Cedar Brook/Bound Brook confluence is 
Spring Lake, a constructed impoundment that is surrounded by Spring Lake Park.  The 
lake originally served as a mill pond, dating to the nineteenth century.  Accumulating silt 
deposits, compounded by drought and groundwater wells installed by the Middlesex 
Water Company, caused the pond to begin to dry up in the 1950s.  In the 1970s, plans to 
rehabilitate the lake were developed.  Design of the current lake (covering approximately 
6.5 acres) and surrounding parkland began in 1983 with construction starting in 1985. 
The design depth was 5 feet from the top of the bulkhead (CME Associates, 1985); no 
information on current water depths is available according to the Middlesex County 
Office of the County Engineer. 

2.5.2. Surface Water Quality 

 Sampling Data 2.5.2.1.

In preparing the BHHRA/ERA, historical OU4 surface water data from USEPA’s 
Ecological Evaluation (USEPA, 1999), USEPA ERT sampling conducted in 2007 and 
2008, and the Woodbrook Site RI (TRC, 2007a, TRC 2007b) were reviewed.  Ultimately, 
only surface water data collected during the OU4 RI field program were used in 
evaluating the potential adverse human and ecological health effects related to surface 
water.  These data represent the most recent samples and span the entire OU4 Study 
Area.  

Surface water samples were collected as part of the OU4 RI during September 2011 and 
July through August 2012.  In September 2011, surface water samples were collected in 
Bound Brook (between the confluence with Green Brook to just downstream of the 
Woodbrook Site) and Green Brook (downstream of the confluence with Bound Brook). 
The furthest upstream surface water sample, collected at the Talmadge Road Bridge, was 
used as an upstream background sample.  

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 2-8 

 



 
Section 2 

Physical Characteristics of the Site  
 
Water samples were also collected from groundwater seeps in Green Brook upstream of 
the confluence with Bound Brook and from tributaries to Bound Brook.  These samples 
were collected for site modeling and were not included in the surface water data set, 
which was limited to samples from recognized water bodies. The locations of surface 
water and seep samples collected during the OU4 RI are shown on Figure 2-7. 

In summer 2012, a pore water sampling program was completed as part of the OU4 RI to 
investigate the potential for shallow groundwater discharge to Bound Brook sediments 
and surface water and, if possible, to determine potential discharge points.  Pore water 
and surface water samples were collected using passive sampling devices deployed in 
Bound Brook sediments adjacent to, upstream of, and downstream from the former CDE 
facility (see Figures 2-7 and Section 3.7).  

 Reference Areas 2.5.2.2.

Ambrose Brook and Lake Nelson were selected as reference areas for the ERA.  Similar 
to Bound Brook, Ambrose Brook is a moderate-sized perennial stream with a shallow 
gradient, classified as FW2-NT (freshwater 2, non-trout). Ambrose Brook flows 
approximately 9 miles from its headwaters into an area of mixed residential and 
commercial/industrial development before entering Green Brook.  The Ambrose Brook 
sub-watershed drains approximately 14 square miles of predominantly residential and 
commercial/industrial development.   

The Ambrose Brook stream channel varies in depth and width.  Upstream of Lake 
Nelson, the water depth is less than 6 inches with a channel width of 12 feet. Available 
stream flow data collected between March and October 2010 upstream of Lake Nelson 
indicate flows ranging from 2 to 42 cubic feet per second (cfs), with an average flow of 
12 cfs. The average stream gradient is about 9 feet per mile (0.0017 feet/feet). 

Ambrose Brook is impounded to form Lake Nelson (a privately-owned lake maintained 
by the Lake Nelson Improvement Association), approximately 2¼ miles downstream of 
its headwaters. Lake Nelson is rectangular in shape and covers approximately 15 acres. 
The average depth is 3 feet ranging up to 8 feet at its deepest point.   

2.6. Ecology 
2.6.1. Wetlands 
The OU4 Study Area lies within a section of Middlesex County that can be characterized 
as urban with mixed commercial, residential, and recreational uses along the entire 
corridor. According to NJDEP mapping for the region (Figure 2-5), the following 
wetland types are present in the OU4 Study Area:  

 Disturbed Wetlands 
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 Scrub/Shrub Wetlands 

 Forested Wetlands 

 Herbaceous Wetlands 

 Managed Wetlands 

 Phragmites-Dominated Interior Wetlands 

The wetland portions of the OU4 Study Area west of New Market Pond are dominated by 
forested wetlands with small areas of scrub/shrub, herbaceous, or managed wetlands.  
East of New Market Pond, the wetlands consist mainly of forested wetlands but 
scrub/shrub, herbaceous, managed, and disturbed wetlands appear more frequently.  
These other types of wetland dominate between RM5.3 and RM6.0, near the former CDE 
facility, and along Cedar Brook.  Upstream of RM7, wetlands are roughly evenly divided 
between forested wetlands and a combination of managed, scrub/shrub, and herbaceous 
wetlands.  

During the soil remediation activities for OU2, approximately 1.8 acres of wetlands and 
transitional areas were removed to accommodate construction of an asphalt cap as part of 
the OU2 remedy (see Figure 2-8).  The loss of these wetlands was not mitigated as part of 
the OU2 work but it is expected to be included in wetland mitigation work conducted as 
part of the OU4 remediation activities.    

2.6.2. Potential Ecological Habitat and Endangered Species 

 Aquatic Habitat 2.6.2.1.

Historical information indicates that the substrate in Bound Brook provided less than 
20 percent stable epifaunal habitat suitable for colonization at about RM7.4 and 
40 percent to 70 percent stable epifaunal habitat suitable for colonization at about RM0.4. 
During site investigation activities, few small riffles were observed along RM3.0 to 
RM3.4 and RM5.3 to RM5.5.  Submerged aquatic vegetation (e.g., spatterdock [Nuphar 
advena]) was observed at the eastern end of New Market Pond and in a few locations 
along Bound Brook, including at the confluence with Green Brook.  New Market Pond, 
like many of the shallow lakes in the Green Brook basin, is in advanced stages of 
eutrophication. There are five aerators on New Market Pond which generally run between 
May and October.  

 Terrestrial Habitat 2.6.2.2.

Forested areas adjacent to Bound Brook are vegetated with red maple (Acer rubrum), 
silver maple (Acer saccharinum), green ash (Fraxinus pennsylvanica), arrowwood 
(Viburnum dentatum), and various oak (Quercus) species. The fields are dominated by 
tall grasses and brambles (Rosa spp. and Rubus spp).  
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 Threatened and Endangered Species 2.6.2.3.

A review of the Natural Heritage Database and Landscape Project (Version 3.1) was 
conducted by the New Jersey Natural Heritage Program in September 2012 and the 
following threatened, endangered, and special concern species were identified as 
occurring within or in the vicinity (one quarter mile) of the OU4 Study Area: 

 Redbud (Cercis canadensis). 

 Low spearwort (Ranunculus pusillus var. pusillus). 

 Seven birds species: State threatened bald eagle (Haliaeetus leucocephalus), state 
endangered northern harrier (Circus cyaneus) and loggerhead shrike (Lanius 
ludovicianus), and state special concern (breeding status) species including:  
Cooper’s hawk (Accipiter cooperii), great blue heron (Ardea herodias), snowy egret 
(Egretta thula), and wood thrush (Hylocichla sp). 

 One insect species: Coastal bog metarranthis (Metarranthis pilosaria). 

An environmental assessment was conducted as part of the Green Brook Flood Control 
Project (USACE, 1997). As part of this assessment, the USACE coordinated with the 
United States Fish and Wildlife Service (USFWS) to conduct an Indiana bat (Myotis 
sodalis) survey along a section of Middle Brook adjacent to the Raritan River.  Although 
the survey was not within the OU4 Study Area, it provides a regional context for bat 
presence and habitat. The area studied is developed in a manner similar to the OU4 Study 
Area with patches of forested wetlands.  Mature tree species suitable for roosting sites 
were found and 29 individual bats were captured during the survey.  Species captured 
included big brown bat (Eptesieus fuscus), little brown bat (Myotis lucifugus), and eastern 
red bat (Lasurus borealis).  No Indiana bats were captured.  The USFWS indicates in 
their online Indiana bat species profile (USFWS, 2012) that Indiana bats are known or 
believed to occur in NJ only in Morris, Sommerset, Sussex, and Union counties. 

2.7. Land Use  
Land use in the OU4 Study Area is predominantly wetland and urban development with 
pockets of forest and/or agricultural use (see Figure 2-9).  Section 1.3 provides a 
description of prominent site features within the OU4 Study Area and Figure 1-4 
provides a map of site features and industrial complexes in the OU4 Study Area. The 
floodplains of Green Brook are characterized as a combination of residential and public 
land which is similar to Bound Brook near the confluence with Green Brook. 
Mountainview Park borders the north bank of Bound Brook from RM0 to RM0.4 while 
the south bank of Bound Brook is characterized as residential.  Between Mountainview 
Park and New Market Pond, the brook flows through a residential neighborhood 
surrounded by forested lands. 
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New Market Pond is bounded by parklands for recreational use on all sides except the 
north bank which is bounded by a railroad track. Upstream of New Market Pond, land 
use consists primarily of light industrial, cemeteries, and wetland areas. The confluence 
of Bound Brook and Cedar Brook occurs in a wetland area which is locally known as 
Veterans Memorial Park. 

Land use surrounding the brook in the vicinity of the former CDE facility is light 
industrial but transitions to residential upstream of the Belmont Avenue Bridge. Several 
ball fields and recreational areas (Memorial Park) border Bound Brook along Kenneth 
Avenue.  In general, the brook upstream of the former CDE facility is surrounded by 
forested lands, residential neighborhoods, and former and active industrial complexes. 

The former CDE facility is currently zoned for commercial/industrial use. Land uses 
surrounding the former CDE facility are a typical urban mix of commercial/light 
industrial/residential.  The area within 1.5 miles of the former CDE facility contains eight 
schools and five parks.  Two elementary schools are located approximately 2,000 feet 
from the former CDE facility (one to the north and the other to the south). 

2.8. Demography 
Information on local demographic patterns is provided in Chapter 4 of the OU 4 RI. 
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3. Site Investigation Findings 

3.1. OU4 Remedial Investigation Approach 
The purpose of the RI was to investigate conditions in the sediment, soil, surface water, 
and pore water within the Bound Brook (OU4) Study Area.  During the RI, data were 
collected to define the nature and extent of soil and sediment contamination; to assess 
chemical mobility and identify migration pathways (including contaminated groundwater 
discharge areas); and to assess human health and ecological risks associated with 
contaminated solid and aqueous media.  The information gathered during the RI process 
was used to develop a conceptual site model ([CSM]; refer to Section 3.10 and Chapter 8 
of the OU4 RI) to assist in understanding conditions at the site and the remediation 
process. 

The RI field program was conducted by Louis Berger between October 2010 and May 
2013.  The Final RI was submitted to USEPA/USACE in 2014 (Louis Berger, 2014a).  
The Risk Assessment (RA), consisting of the ERA and BHHRA, was prepared based on 
the information generated in the RI.  The final RA was submitted to USEPA/USACE in 
2014 (Louis Berger, 2014b). 

This FS summarizes and references information contained in the RI and the RA but does 
not attempt to duplicate the data or the analyses in their entirety.  For additional 
information on conditions in OU4, the OU4 RI and OU4 RA should be reviewed. 

3.2. Contaminants of Potential Concern 
Based on the CSM, a list of OU4 COPCs and constituents of potential ecological concern 
(COPECs) was developed which included the following classes of compounds: 

 Chlorinated ethenes (primarily tetrachloroethene [PCE], TCE, cis-1,2-
dichloroethene, trans-1,2-dichloroethene [DCE], and vinyl chloride [VC]). 

 Other VOCs including chlorinated ethanes and benzene compounds. 

 SVOCs including bis(2-ethylhexyl)phthalate and certain polycyclic aromatic 
hydrocarbons (PAHs). 

 Pesticides. 

 PCB compounds. 

 Polychlorodibenzodioxin/furan (PCDD/F) compounds. 

 Inorganic metals including lead, antimony, and manganese.  
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These COPCs/COPECs were used in the RI as the basis for selecting analytes for samples 
collected during the field investigations. 

3.3. Sediment Transport Modeling 
The hydraulic and sediment impact modeling analyses (Appendix A) were developed as a 
tool for the OU4 FS to assist in evaluating the effectiveness of potential remediation 
scenarios in reducing ecological and human health risks that are posed by contaminated 
sediments in Bound Brook.  The model incorporated the Bound Brook watershed from 
immediately downstream of the Belmont Avenue Bridge (RM6.8) to its confluence with 
Green Brook (RM0).  The Green Brook watershed was included in the model to calibrate 
the Bound Brook flows because the only long-term monitoring flow gauge is the United 
States Geological Survey (USGS) gauge, Gauge ID: 01403900), which is located 
immediately downstream of the confluence of Bound Brook and Green Brook.  The 
modeling framework consisted of the following: 

 A watershed model developed using the hydrologic model Soil Water Assessment 
Tool (SWAT) to provide runoff and sediment input into the in-stream hydraulics and 
sediment analyses model. 

 A one-dimensional in-stream hydraulic and sediment impact analysis model using 
the Hydrologic Engineering Center-River Analysis System (HEC-RAS). 

 A sediment assessment model, constructed within HEC-RAS, using the Sediment 
Impact Assessment Model (SIAM) feature. 

Stream flows in Bound Brook were successfully calibrated and validated in the SWAT 
watershed model using the USGS stream data.  A sediment load rating curve was also 
developed using measured suspended solids data collected at the USGS gauge.  The 
sediment yield derived from this rating curve was consistent with the sediment yield 
simulated by SWAT.  The sub-watershed delivery of flow and sediments was used as 
input into the HEC-RAS and SIAM.  

The HEC-RAS was used to calculate hydraulic conditions in the brook, including water 
surface elevation, flow depth, and velocity for a range of flows provided by the SWAT 
model.  Channel geometry was based on a combination of elevation surveys and USGS 
National Elevation Dataset digital elevation models. Significant structures such as 
bridges, dams, and culverts were incorporated into the channel geometry of the model.  
Roughness was used as a calibrating parameter; the roughness coefficient was varied 
within ranges based on field observations of debris, vegetation, channel irregularities, 
degree of meander, obstructions, and size and shape of the channel.  A comparison of 
simulated water surface elevations at several points along Bound Brook showed a general 
consistency with elevations measured during the field program.  
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The SIAM feature in HEC-RAS was used to evaluate potential changes in sedimentation 
patterns that could occur due to four potential remediation and restoration scenarios 
discussed as part of the FS including: 

 Scenario 1 - Base case or existing conditions. 

 Scenario 2 - Assessment of the impact of a new dam constructed at RM6.2. 

 Scenario 3 - Assessment of the impact of removing the twin culverts at RM6.6. 

 Scenario 4 - Assessment of the impact of removing the manmade dam at RM6.0. 

Although SIAM is not a sediment transport model, it was used to compare the annual 
sediment transport capacity of a stream “reach” (i.e., a section of the brook) to the 
corresponding sediment supply and provided an indication of whether aggradation (i.e., 
deposition), degradation (i.e., erosion), or equilibrium would potentially occur for each of 
the remedial scenarios analyzed.  

Under existing conditions, the model produced reliable results with degradation of 
sediment occurring adjacent to the former CDE facility; with aggradation occurring 
above the New Market Pond dam; and with degradation occurring below the dam, which 
is consistent with field observations. For the three remedial scenarios evaluated by the 
model, construction of a new dam at RM6.2 was simulated to produce a back-up of water 
above this point.  The model suggests that sediment aggradation would occur due to the 
construction of a new dam, although the stretches of Bound Brook below RM6.2 would 
remain unchanged from existing conditions.  The model showed only slight changes in 
aggradation/degradation of sediment as a result of removing either the twin culverts at 
RM6.6 or the manmade dam at RM6.0.  

If necessary to refine this analysis, it is recommended that a sensitivity analyses be 
conducted to understand the uncertainties in the SIAM model results and the significance 
of some of the parameters used in SIAM (such as wash load, sediment bed gradation, and 
the specification of sediment reaches). 

3.4. Sediment and Floodplain Soils 
3.4.1. Sediment 

 Physical Characteristics  3.4.1.1.

Due to their hydrophobic nature, some organic contaminants and heavy metals 
preferentially sorb onto and into the organic matter associated with fine-grained 
materials. Sediment beds containing fine-grained material such as fine sands, silts, and 
clays tend to have a higher contaminant level relative to beds containing coarse-grained 
material (characterized by less surface area and a lower organic matter content). 
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Consequently, fine-grained sediment deposits can be used as a surrogate to supplement 
chemical data defining the nature and extent of contamination.  

Fine-grained sediment tends to form deposits in quiescent environments where slower 
flows and lower shear stresses allow fine-grained solids to settle out of the water column 
and create net-depositional areas.  The New Market Pond dam (RM3.4), the dam 
downstream of the former CDE facility (RM6.0), and the twin culverts (RM6.6) are 
examples of man-made barriers that have impacted flows and caused the formation of 
net-depositional areas.  

To assess the depth of sediment deposits along the length of Bound Brook, a sediment 
probing program was conducted in the brook in November and December 2010, and in 
New Market Pond in March 2011. Sediment depths were measured along transects 
spaced approximately 100 feet apart (approximately 150 feet apart in New Market Pond) 
between RM0 and RM6.9.  Sediment depths in Bound Brook ranged from 0 to 6.5 feet 
between RM0 and RM6.9.  In New Market Pond, sediment depths ranged from less than 
1 foot to more than 7 feet (see Table 5-1 in the OU4 RI).  

The surface sediment textures and depth of unconsolidated material in Bound Brook are 
shown on Figure 3-2 from RM0 to RM6.9.  The sediment probing data indicate that the 
majority of the fine-grained sediment deposits present in the Study Area is between the 
New Market Pond dam and the former CDE facility.  In general, coarse-grained sediment 
deposits were present with fewer debris fields downstream of the New Market Pond dam 
due to faster flows downstream of the dam.  Two pockets of fine-grained materials were 
identified downstream of the dam at RM2.48 and RM3.03; these deposits are located in 
curves in the brook which created low flow conditions allowing solids to settle out of 
suspension. 

The probing program results indicated the following: 

 Different sediment textures can be present on either bank of the brook resulting in a 
heterogeneous sediment bed. 

 The bed of the brook consists of weathered, fractured bedrock in several areas.  Only 
the exposed bedrock could be visually identified and confidently classified as 
weathered, fractured bedrock.  On Figure 3-2, the “hard bottom” symbol is used as a 
generic description that covers all types of hard material that the probe rod could not 
penetrate (e.g., bedrock, cinderblocks, rip-rap, rocks, or other hard debris). 

 Thicker, unconsolidated sediment deposits consisting of mainly coarse-grained 
material are located downstream of the New Market Pond dam. 

 Discontinuous deposits of thick sediment are located adjacent to thinner sediment 
deposits forming “pockets” of thick unconsolidated material. 
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 Surface sediment texture (as interpreted by side scan sonar imagery) suggests that 

the New Market Pond sediments consist of fine-grained material, mainly silts and 
sands, with rocks and gravel present at the shoreline. The imagery cannot 
differentiate between the sandy silts, silty sands, or silty clays that were observed in 
the confirmatory sediment samples collected during probing; however, the sediment 
textures detected via probing are consistent with the mapping of a fine-grained 
sediment texture throughout most of the pond. 

 Unconsolidated sediment in New Market Pond averaged 3.5 feet in thickness across 
the pond with shallower deposits located on the west side of the Washington Avenue 
Bridge (approximately 2 to 3 feet thick) and thicker deposits on the east side of the 
bridge (approximately 3 to 6 feet thick). 

 Evidence of the effects of the silt trap constructed by Piscataway Township (1985-
1986) was observed between RM4.3 and RM4.4 with the probe rod penetrating more 
than 4 feet through fine-grained material (Piscataway Township, 1984). 

Sediment core samples were collected and analyzed for geotechnical parameters such as 
grain size to confirm probing results.  

 Chemical Characteristics 3.4.1.2.

During the OU4 RI, sediment samples (grab and cores) were collected in Bound Brook 
and Green Brook and analyzed to develop contaminant profiles.  Sample collection 
locations are shown in Figure 3-3.  PCB Aroclor analytical results for cores are tabulated 
in Appendix B. 

The sediment cores (identified on Figure 3-3 as BB-T001x, BB-T002x, etc.) were 
collected along the sediment probing transects, spaced at approximately half-mile 
intervals downstream of New Market Pond and at quarter-mile intervals upstream of New 
Market Pond with multiple transects adjacent to the former CDE facility. Two sediment 
cores were collected at each transect; where the brook width was greater than 40 feet a 
third core was collected.  Cores were also collected in the two pockets of fine-grained 
material identified downstream of New Market Pond (one sediment core each at RM2.48 
and RM3.03).  A total of 84 cores were collected along with four surface sediment grab 
samples.  Sediment grab samples were collected at four locations in shallow sediment 
deposits in the brook, to supplement the sediment core data.    

The cores were processed and subsamples collected for analysis based on the stratigraphy 
of the core.  To account for stratigraphic changes encountered in Bound Brook and Green 
Brook, sampling intervals were adjusted during core processing so that each interval 
represented one sediment texture with no intervals exceeding 30 centimeters ([cm], 
approximately 1 foot). Based on this approach, the core tops (i.e., surface sediment 
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samples) had an average thickness of 17 cm (approximately 7 inches), with thicknesses 
ranging from 5 to 30 cm (2 to 12 inches) below the sediment-water interface.  

Contaminant profiles based on the sediment sampling data are presented in Figures 3-4a 
through 3-4k.  The "A"-core (refers to last character in core designation) represents the 
south bank, the "B"-core represents the north bank (looking upstream)4. Cores collected 
on tributaries are labeled “TRB”. Cores collected in New Market Pond are labeled 
“NMP”5.  The sampling depth in the sediment core is measured from the sediment-water 
interface. The contaminant concentration vs. depth profiles show the nature and extent of 
sediment contamination in Bound Brook and Green Brook: 

 Aroclor 12546 (Figure 3-4a):  Aroclor 1254 was the most common form of PCB 
released from the former CDE facility and was used assessing the spread of PCB in 
Bound Brook and Green Brook.  Aroclor 1254 concentrations decline moving 
downstream from the former CDE facility. Concentrations of Aroclor 1254 ranged 
from non-detect to 150 mg/kg with the highest concentrations located adjacent to the 
former CDE facility and the lowest concentrations upstream of the former CDE 
facility and downstream of New Market Pond. Aroclor 1254 concentrations above 1 
mg/kg are present in the area between the New Market Pond dam (RM3.4) and the 
former CDE facility (~RM6.4) and in two isolated pockets downstream of New 
Market Pond. In general, the highest concentrations were measured at the top of the 
core.  Burial of contaminants via deposition of relatively “cleaner,” more recent 
solids was not observed. Aroclor 1254 concentrations adjacent to the former CDE 
facility have remained relatively constant from 1997 to 2011, with little evidence of 
natural recovery and typical concentrations exceeding 10 mg/kg.   

4 Along two low resolution sediment coring transects (one on Green Brook and one on Bound Brook), the brook width 
was greater than 40 feet, and a third core, subsequently labeled "C", was collected to characterize the sediment bed. For 
transect BB-T231 in Bound Brook, the three cores (A, B, and C) were equally spaced across the transect with the B-
core in the middle of the channel, A-core on the right bank looking upstream, and the C-core on the left bank looking 
upstream. For the transect GB-GREEN in Green Brook, the A-core and B-core were collected per the Field 
Modification (with the cores equally spaced across the brook). However, field crew observed that the stream bed was 
heterogeneous and the stream width was greater than 40 feet; the C-core was subsequently collected from the middle of 
the channel to characterize this sampling transect. 
5 In New Market Pond, nine low resolution sediment cores were collected and co-located with the 2010 sediment 
probing points. For consistency in the project, core designations (i.e., A-core, B-core, and C-core) correspond to the 
sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, 
the B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking 
upstream. 
6 For the 2011 low resolution sediment cores, Aroclor 1254 was the predominant PCB Aroclor mixture reported by 
CLP. Aroclor 1242 was reported in approximately 5 percent of the samples and Aroclor 1260 was reported in 
approximately 14 percent of the samples. Because the concentration of Aroclor 1254 is equal to the Total PCB 
concentration in the majority of the samples, only the concentration for Aroclor 1254 is shown and discussed.  The 
OU4 RI contains additional information on the distribution of PCB Aroclors detected in OU4 (Louis Berger, 2014a). 
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 CVOCs (Figure 3-4b through Figure 3-4d): CVOCs were detected primarily in 

sediments adjacent to the former CDE facility.  DCE and VC (degradation 
byproducts of TCE) were the most common CVOCs detected in the Study Area. The 
highest concentrations of DCE and VC were measured in a core collected just 
upstream of the Conrail Bridge (RM6.3) that crosses over Bound Brook north of the 
former CDE facility. Surface sediment DCE and VC concentrations were 61 mg/kg 
and 0.350 mg/kg, respectively, at that location. 

 Metals (Figure 3-4e through Figure 3-4i): Arsenic, copper, chromium, lead and 
mercury were detected at a number of locations across the Study Area along with 
other metals.  The upstream extent of Bound Brook does not appear to be a source of 
metals contamination to the rest of the OU4 Study Area; there may be a source of 
metals contamination located in the vicinity of New Brunswick Avenue where a 
number of metals were detected at the highest concentrations observed in the Study 
Area sediments.  Lead, copper, silver, and zinc concentrations appear to decrease 
downstream of New Market Pond near RM2 (refer to Figure 5-12B to 5-12L in the 
OU4 RI).  No significant changes in the surface sediment concentrations were 
observed from 1997 to 2011. 

 Arsenic and copper concentrations were relatively consistent across the Study 
Area suggesting a potential urban background concentration.   

 Chromium was only detected in areas adjacent to the MRP Steel Fabrication & 
Engineering facility, in New Market Pond, and in the two pockets of fine-grained 
material located downstream of the pond. 

 Lead was ubiquitous across the Site, detected in samples taken from all sediment 
cores at concentrations ranging from 1 mg/kg to more than 300 mg/kg.  Samples 
containing lead at concentrations over 100 mg/kg were found in borings collected 
upstream of RM2 (South Ave Railroad Bridge) to the twin culverts (RM6.6) near 
the former CDE facility.  In addition, two cores collected upgradient of the twin 
culverts at RM6.9 (Belmont Ave) and RM8.1 (near Talmadge Road) contained 
lead concentrations over 300 mg/kg.   

 Mercury was detected in sediment samples collected across the Site in 
concentrations ranging from less than 3 microgram per kilogram to over 1 mg/kg.  
Although it was detected across much of the site, the variability in its locations 
and concentrations suggest that its presence is not due to background levels but 
due to man-made sources.  The majority of cores containing mercury at 
concentrations over 3 microgram per kilogram were in New Market Pond and 
near the former CDE facility. The highest mercury concentration was measured in 
Core T255A collected at RM4.7, adjacent to the MRP Steel Fabrication & 
Engineering Facility. 

 PAH Compounds (Figure 3-4j through Figure 3-4k): The nature and extent of PAH 
contamination, which is fairly ubiquitous in urban environments, is well-represented 
by benzo(a)pyrene, a high molecular weight PAH compound, and fluorene, a low 
molecular weight PAH compound. Both of the compounds follow a similar 
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distribution pattern: widespread surface sediment contamination along Bound Brook 
from RM0 to RM7 where bridges, roads, and stormwater outfalls are located and 
lower contamination levels upstream of RM7 and in Green Brook where water ways 
are bordered by wetlands and undeveloped floodplain. The largest PAH inventory in 
sediment appear to be located from approximately RM2 to RM5. 

Data on sediment chemical characteristics collected during the OU4 RI as well as 
historical data from previous site investigations were combined into a database for use in 
the RI evaluation.  Additional information on the sediment characteristics are contained 
in the OU4 RI (Louis Berger, 2014a). 

 Geochronology of Sediment Deposits 3.4.1.3.

The OU4 RI included a focused sediment coring and sampling program intended to 
achieve the following objectives: 

 Characterize the depositional chronology of sediment contamination in OU4 and 
identify the full suite of contaminants present in the sediment. 

 Characterize contaminant concentrations in sediments recently transported in the 
water column under varying conditions, including base and storm flows. 

 Assess trends in COPC/COPEC concentrations versus depth in sediment and 
residence time for COPCs/COPECs in the sediment. 

The investigational tools used to address the above objectives included high resolution 
(finely segmented) sediment cores, surface sediment samples, and sediment trap samples.   

A high resolution sediment core was collected from a location in New Market Pond 
believed to be continuously depositional during the period of contaminant releases from 
the former CDE facility.  Sediment samples collected from the core were analyzed for 
radionuclides (to ‘date’ the approximate depositional year of each sample) and 
contaminant concentrations. Radionuclides such as Cs137 serve as geochemical data 
interpretation tools and act as either “event-markers” or “clocks” to establish the 
geochronology of a sediment core or surface sediment sample.  Refer to the OU4 RI for 
details on the high resolution sediment coring program.  

The Cs137 profile obtained from radiological analyses satisfied the three criteria for a 
datable core. First, a clear Cs137 peak of 2.61 ρico-Curie per gram was observed, 
marking the 1963 horizon in the depth interval of 26 to 31 cm (this marker is associated 
with historical atmospheric nuclear weapons testing).  Second, a clear Cs137 minimum 
was observed in the depth interval of 36 to 41 cm marking the post-1954 era. Third, the 
core top was Be7-bearing, which confirms that the core top sediments had been deposited 
within 6 months of core collection.  
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The high resolution core data suggest that releases of PCBs to Bound Brook began in the 
early 1950s with the peak detected PCB concentration of approximately 70 mg/kg, 
deposited in the early 1960s after which PCB sediment concentrations declined 
(consistent with the manufacturing history of the former CDE facility which operated 
until 1962).  PCB contamination trends in the high resolution core indicate that the half-
life of PCB contamination in New Market Pond surface sediment (time required for PCB 
sediment concentrations to reduce to 50 percent of the detected 2011 concentration) is on 
the order of 50 years.  This estimate of half-life is based on recovery trends examined 
over the last 20 years or so in the high resolution core and is only valid if those trends 
continue to hold into the future.  Additional information on the geochronology evaluation 
is contained in the OU4 RI (Louis Berger, 2014a). 

3.4.2. Floodplain Soils 

 Investigation 3.4.2.1.

Floodplain soil borings were collected from publicly-owned properties bordering Bound 
Brook and Green Brook to characterize the nature and extent of contaminated soil present 
in the floodplain.  Soil samples were collected in transects in the floodplain along the 
length of Green Brook and Bound Brook as well as in four gridded areas adjacent 
to/downstream of the former CDE facility (Figure 3-3).   

 Transects – Soil borings were surveyed and collected along 23 transects in Bound 
Brook and Green Brook. Transects were positioned on public property, avoiding 
cemeteries, impervious areas, and buildings. A total of 67 borings were collected. 
Floodplain soil boring locations were surveyed and staked prior to sampling. If the 
soil boring was adjusted in the field, a hand-held Global Positioning System reading 
of the final sampling location was recorded as well as a manual measurement of the 
distance from the surveyed stake. 

 Gridded Areas - Four gridded areas were surveyed and sampled along Bound Brook. 
Grid A and Grid B are located near the confluence of Bound Brook and Cedar 
Brook; Grid C is located on the north side of the brook upstream of the former CDE 
facility; Grid D is located on the east side of New Market Pond where 
communication with Piscataway Township officials has indicated that during the 
pond restoration project in the 1980s, dredged New Market Pond sediments were 
dewatered. A total of 54 borings were collected from the four gridded areas in May 
2011 and November 2011.  

 Borings that were located in wetland areas were advanced to a depth of 90 cm (or to 
refusal) using manual techniques; borings that were not located in wetland areas 
were advanced to 120 cm using direct push techniques (for both transects and 
gridded areas).  Borings were processed and analyzed in two segments: 0 to 30 cm 
and 30 to 60 cm (approximately 0 to 1 and 1 to 2 feet, respectively). 
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Samples were analyzed for a range of contaminants including PCBs, metals, pesticides, 
SVOCs, and VOCs. 

A test pit investigation conducted by USEPA contractors in May 2008 documented the 
presence of capacitors, micro-capacitors, plastic film, and other debris in the sloping 
banks of Bound Brook adjacent to OU2 and in other areas near the former CDE facility. 
Buried debris and capacitors were observed in four of the eight test pits that were located 
on the east and southeast sides of the former CDE property.  These test pit areas were 
overexcavated in 2010 as part of the OU2 remedial action.  The limits of the OU2 
remedial action were established with the understanding that the area between the lateral 
extent of OU2 and Bound Brook was likely to have additional capacitor debris that would 
be addressed in the OU4 remedy.  Additional work in this area is discussed in 
Section 3.5. 

Veterans Memorial Park was the site of several environmental investigations over the 
past 10 years as discussed in Section 1.5.6.1 of this report and OU4 RI Section 3.1.6.  In 
May 2013, as part of the OU4 RI, an additional round of samples was collected in the 
park and in the adjacent natural area in order to determine the most current site 
conditions.  Sampling locations are shown in Figure 1-6. 

 Chemical Characteristics 3.4.2.2.

The data collected during the OU4 RI suggest that contamination is being transported 
from the brook to the floodplain during flooding events. There is also some evidence 
suggesting that for some contaminants, other point and nonpoint sources may be 
contributing to elevated contaminant levels in the brook sediment and the floodplain 
soils.  Where data suggest surface water discharges from industrial operations may be 
impacting sediment or surface water quality, USEPA will coordinate with state regulators 
for any necessary follow-up. While the possibility cannot be ruled out entirely based on 
available data, based on current observations contaminant concentrations in floodplain 
soils do not appear to be a significant source of contaminants in the sediment.  The 
following is a brief summary of analytical results. 

 Total PCB concentrations between New Market Pond and the former CDE facility 
are elevated compared to concentrations upgradient of the OU4 Study Area and 
downstream of the New Market Pond dam.  No significant source of PCBs has been 
identified upstream of the Belmont Avenue Bridge (RM6.9).  In general, total PCB 
concentrations in floodplain soils are similar to, or lower than, proximal sediment 
concentrations suggesting flooding as the source of contamination in the floodplain 
soils. For example, the total PCB concentration in sediment observed at RM3.03 in 
Bound Brook corresponds to an elevated surface soil concentration in the floodplain 
downstream of New Market Pond dam (Transect T07). Except in Grids A and B near 
the confluence of Bound Brook and Cedar Brook, total PCB concentrations reported 
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along the banks of Bound Brook (position “C” in floodplain soil transects) 
downstream of the former CDE facility generally declined with increasing depth and 
in most locations were detected at concentrations less than 1 mg/kg at depths of 
60 cm (1 to 2 feet) bgs.  

In Grids A and B near the confluence of Bound Brook and Cedar Brook, flooding 
has been a regular occurrence leading to greater depths of contaminated sediment 
over time.  In these two areas, contaminant depth and total PCB concentrations are 
greatest along the banks of Bound Brook, with detections to depths of over 3 feet 
bgs.  With a few exceptions, total PCB concentrations in upland portions of these 
areas were lower than along the banks of Bound Brook.  These exceptions may 
represent former depressions that allowed for the accumulation of contaminated 
sediment during flood events. 

 Metals concentrations in the floodplain soils are equal to or greater than the metal 
concentrations in proximal sediments suggesting urban runoff and storm discharge 
may be a source of contaminants in the brook. For some metals (such as lead, 
mercury, and zinc), surface soil concentrations in the floodplain soils between 
RM4.1 and RM5.2 are higher than associated sediment concentrations. 

 PAH concentrations are elevated as compared to upgradient concentrations in light 
industrial areas and along rail corridors along Bound Brook. Lower PAH 
concentrations are observed upstream of the Belmont Avenue Bridge (RM6.8 to 
RM8.3) and in Green Brook where wetlands, parkland, and residential areas are 
more prevalent than industrial areas.  

Data on floodplain soil chemical characteristics collected during the OU4 RI as well as 
historical data from previous site investigations were combined into a database.  
Additional information on the soil and sediment characteristics is contained in the OU4 
RI (Louis Berger, 2014a).  PCB Aroclor analytical results for floodplain soil borings are 
tabulated in Appendix B. 

3.4.3. Results by Reach 
On the basis of the results of the OU4 RI, the brook was divided into four reaches (see 
Figure 3-5) for evaluation and remediation purposes.  The following is a summary of 
conditions in each of the four reaches.   

In evaluating conditions in the floodplain, floodplain soils have been divided into two 
categories: 1) developed areas which includes parks and property on or adjacent to 
residential areas or other maintained landscaped areas where testing confirms the 
presence of contaminants, and 2) undeveloped areas which includes wetlands, forested 
areas and other areas generally remote/not easily accessed from populated area. 
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REACH 1A AND 1B: UPSTREAM AREAS 

Upstream areas generally reflect background conditions.  Upstream areas include Reach 
1A - upstream of the CDE facility (RM6.6 to Talmadge Road) and Reach 1B – Cedar 
Brook at Oakmoor Avenue (starting approximately 0.5 miles upstream of the confluence 
with Bound Brook) to Spring Lake.  

 Reach 1A is immediately upstream of the former CDE facility.  In this area, the 
Brook is bounded by forested wetlands, Memorial Park, and the former South 
Plainfield municipal landfill.  Further upstream, the brook flows through the 
Woodbrook Site. Much of this area is undeveloped wetland with few 
industrial/commercial operations and limited residential areas.  See Figure 1-4 and 
Section 1.3 for more information on prominent features in this area. 

 Reach 1B – Cedar Brook flows through parklands surrounded by intensively 
developed residential areas.  Spring Lake is an artificial lake formed by a manmade 
impoundment of Cedar Brook.  Two municipal well fields are located along Cedar 
Brook in this area.  Although the Spring Lake Well Field (which surrounds the lake) 
is currently not operating, the Park Avenue Well Field (located approximately one 
mile northeast of Spring Lake) is operating.  See Figure 1-4 and Section 1.3 for more 
information on prominent features in this area.  See also the OU3 RI (Louis Berger, 
2012) for more information on the well fields operating in the area. 

Total PCB concentrations in the low resolution sediment samples collected in Reach 1A 
ranged from non-detect to 0.44 mg/kg; no sample concentration exceeded 1 mg/kg.  One 
grab sample (ED-02) collected at RM6.65 (just upstream of the twin culverts) using an 
Ekman dredge had a total PCB concentration of 3.76 mg/kg.  Sample ED-02 was 
collected downstream of the discharge point for a storm water drain containing runoff 
from an area on Spicer Avenue (“Factory Street” area) in which elevated concentrations 
of total PCBs have been detected in soil samples (see Section 1.5.2).  Another Ekman 
dredge sample and a silt trap sample collected further upstream at RM6.8 had 
concentrations of 0.48 to 0.57 mg/kg, respectively.  Note - based on the RI data and 
subsequent analysis during the FS, reference to “upgradient” of the former CDE facility 
shall refer to areas upstream of RM6.8 (Belmont Ave. Bridge).  Total PCB concentrations 
in sediment did not exceed 1 mg/kg in Reach 1B.  Table 3-1 provides a summary of low 
resolution sediment sampling results for Reach 1A and 1B. 

Total PCB concentrations in floodplain soils collected in both reaches ranged from 
non-detect to over 160 mg/kg. The highest concentration of total PCBs were detected in 
samples collected adjacent to Memorial Park, approximately 250 to 500 feet from the 
brook.  Upstream of RM7.11, total PCB concentrations in floodplain soils were less than 
1 mg/kg. Table 3-2 provides a summary of soil sampling results for Reach 1A and 1B. 
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Water quality sampling in these areas along with water samples collected from Ambrose 
Brook and Lake Nelson provides a reference point for background water quality that can 
be used in establishing cleanup criteria. 

REACH 2: FORMER CDE FACILITY TO NEW MARKET POND 

Reach 2 extends from just upstream of the former CDE facility (~RM6.6) to the silt trap 
at the upstream end of New Market Pond (RM4.3).  Between the former CDE facility and 
New Market Pond, sediment in the brook has been extensively impacted by PCBs.  
Sediment depths range from 0 to 6 feet with the greatest depths between RM5 and 6, just 
downstream of CDE facility near Veterans Memorial Park  

Total PCB concentrations in sediment in Reach 2 ranged from non-detect to 235 mg/kg 
with a mean concentration of 7.2 mg/kg.  The highest PCB concentrations were observed 
in samples collected near the former CDE facility just downstream of the twin culverts 
(RM6.6). Concentrations were also elevated in cores collected at the upstream end of 
New Market Pond (RM4.3) near the silt trap. 

Total PCB concentrations in floodplain soils ranged from non-detect to 924 mg/kg with a 
mean concentration of 11 mg/kg.  The highest PCB concentrations in floodplain soils 
were located downstream of the former CDE facility near the confluence of Cedar Brook 
and Bound Brook (RM5.8).  Elevated PCB concentrations were also observed in the side 
slopes adjacent to the former CDE facility and the banks of Bound Brook; additional 
information on this area is presented in Section 3.5.  Tables 3-3 and 3-4 provide an 
analytical summary of samples collected in Reach 3. 

REACH 3: NEW MARKET POND  

As defined in this FS, New Market Pond extends from the silt trap (RM4.3) in Bound 
Brook immediately upstream of the pond to the dam (RM3.4) at the downstream end of 
the pond. Conditions in New Market Pond vary from the other in-water areas for several 
reasons: 

 The dam on the downstream end of the pond controls flow out of the pond, and 
therefore, the sediment accumulation rate in the pond.  The dam also limits the 
washout of sediment during high flow events.   

 Particle settlement rates are significantly different from the remainder of the brook 
with different settlement patterns due to the size and configuration of the pond. 

 The pond was dredged by Piscataway Township in the 1980s and the shallow 
sediment in the pond within the dredged area represents relatively recent deposition.  
That said, recently-deposited material in New Market Pond is likely to include both 
PCB-contaminated sediments and less-contaminated sediments resuspended by 
water traveling through the various upstream reaches (1A, 1B, and 2) which include 
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both CDE-impacted and “upstream/background” sediment types. On the margins of 
the pond, in areas not dredged in the 1980s, sediment profiles are different than in 
the dredged areas and are likely to contain larger volumes of pre-1980 sediments and 
associated contamination. 

 Surveys of the pond have not indicated the presence of large amounts of debris or 
rocks that would impact remediation activities.  Contaminant levels are relatively 
consistent, varying mostly by depth and time of deposit.   

Sediment depths range from less than 0.5 to over 7 feet with greater depths east of 
Washington Ave.  West of Washington Avenue, sediment depths range from less than 0.5 
to 4 feet with a median depth of 2.4 feet; east of Washington Avenue, sediment depths 
range from 1 to 7 feet with a median depth of 4 feet. Water depths in the pond range from 
2 to over 7 feet, with greater depths east of Washington Avenue. 

Total PCB concentrations in New Market Pond sediment range from 0.27 to 4.7 mg/kg 
with a mean concentration of 2.6 mg/kg. Floodplain soil samples collected from Reach 3 
range from non-detect to 0.75 mg/kg for total PCBs (no mean was calculated as only two 
soil samples were collected in this reach).  Tables 3-5 and 3-6 provide an analytical 
summary of samples collected in Reach 3. 

REACH 4: DOWNSTREAM OF NEW MARKET POND  

Conditions downstream of New Market Pond are also controlled by the dam but in a 
different manner.  In New Market Pond, the dam acts to trap sediment and prevent 
washout during large flow events whereas it has the opposite effect downstream of the 
pond.  The dam increases the flow rate in the brook through the controlled release of 
water, leading to scour immediately downgradient of the pond.  

Unconsolidated sediment depth ranges from 0 to 6.5 feet in Reach 4 with the median 
sediment depth approximately 2 feet. As discussed in Section 3.4.1.2, sediment texture 
downstream of New Market Pond is typically coarse-grained as compared to sediment 
found in Reaches 1, 2, and 3. 

Total PCB concentrations in sediment in Reach 4 ranged from non-detect to 11 mg/kg 
with a mean concentration of 1.3 mg/kg. The PCB highest concentrations in sediment in 
Reach 4 were observed in samples collected at RM2.48 and RM3.03, with concentrations 
of 3.7 mg/kg and 11 mg/kg at these locations, respectively. These locations correspond 
with the two pockets of fine-grained material downstream of New Market Pond, as 
discussed in Section 3.4.1.2. 

Total PCB concentrations in floodplain soils ranged from non-detect to 3.7 mg/kg, with a 
mean concentration of 0.42 mg/kg. In general, floodplains soils in Reach 4 are less 
contaminated than soils in the upper reaches. However, surface soil concentrations of 
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total PCBs greater than 1 mg/kg were observed in samples collected near RM0.3, RM0.8, 
RM1.1, and RM3.1, generally in samples collected adjacent to the banks of the brook. 
The highest concentration observed was 3.7 mg/kg from a sample collected just 
downstream of New Market Pond at RM3.1.  Refer to Tables 3-7 and 3-8 for a complete 
analytical summary of samples collected in Reach 4. 

3.4.4. Sediment and Floodplain Soils Remediation  
Because of the similarity in techniques used to remediate sediment and floodplain soils, 
these materials will be grouped together for further evaluation. 

3.5. Capacitor Debris 
Soil samples collected during the OU2 RI and predesign investigation for the OU2 soil 
remediation program identified several locations outside of the limits of the former CDE 
facility property, but within the OU4 Study Area, where PCB concentrations exceeded 
1 mg/kg (see Figure 3-6).  In addition, in 2006, as part of OU1, soil sampling was 
conducted on a parcel of land between two properties on Spicer Avenue adjacent to the 
former CDE facility (see Section 1.5.2).  PCB concentrations in this area ranged from 
less than 1 to over 1,000 mg/kg.   

In May 2008, a test pit investigation conducted by USEPA contractors documented the 
presence of capacitors, micro-capacitors, and plastic film debris in the slopes adjacent to 
the former CDE facility and the banks of Bound Brook, outside the limits of the OU2 
remedial action.  Buried debris and capacitors were observed in four of the eight test pits 
located on the east and southeast sides of the former CDE property.  Originally, the OU4 
RI had planned to re-occupy the 2008 test pit locations to delineate the vertical extent of 
the buried waste; however, these test pit areas were overexcavated in 2010 as part of the 
OU2 remedial action (Appendix C).  Ultimately, the limits of the OU2 remedial area 
were established with the understanding that the area between the lateral extent of OU2 
and Bound Brook was likely to contain additional capacitor debris that would be 
addressed as part of the OU4 remedy.  The capacitor debris locations extend outside the 
100-year floodplain. 

In June 2012, as part of the OU4 RI, four deep soil borings were installed south of the 
original test pit locations to estimate the depth of buried debris that may remain on the 
side slopes outside the limits of OU2 (Figure 3-6).  

 Deep soil borings “C” and “D” were positioned near the twin culverts on the east 
side of the OU2 property.  

 Soil boring “C” was advanced to 244 cm (8 feet) bgs (Figure 3-7).  Native soil 
was not encountered at the bottom of the boring; however, due to the presence of 
groundwater, the boring was terminated. Buried debris, including plastic flakes, 
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was observed in the upper 91 cm (40 inches) of the boring. Capacitor debris, 
along with fragments of paper and metal, were observed between 122 and 152 cm 
bgs (approximately 4 to 5 feet) and again at the bottom of the boring.  
Aroclor 1254 concentrations ranged between 200 and 750 mg/kg in the sections 
of the boring where capacitor debris was observed.  These concentrations are 
consistent with Aroclor 1254 concentrations reported by the USACE and their 
subcontractor (Sevenson Environmental Services, Inc.) from the 2010 post-
excavation side-wall samples on the east side of the OU2 property at remedial 
grid cell “P41”. 

 Extensive amounts of buried debris were observed in deep soil boring “D,” which 
was advanced to a depth of 305 cm (10 feet) before native soils were encountered. 
Buried debris included rock fragments and wood which resulted in insufficient 
recovery for soil sampling to occur in some intervals.  Consistent with 
boring “C”, mica, plastic, and metallic debris along with capacitor debris was 
observed between 213 and 244 cm (7 to 8 feet) bgs.  In soil samples collected at 
depths where capacitor debris was observed, Aroclor 1254 concentrations 
between 2,600 mg/kg and 3,000 mg/kg were reported (Figures 3-8a and 3-8b), 
whereas the Aroclor 1254 concentration at the bottom of the boring 
(approximately 10 feet bgs) was 79 mg/kg. 

 Soil borings “A” and “B,” collected on the southeast corner of the OU2 property did 
not reveal the presence of buried debris. The borings were advanced to refusal 
(244 cm bgs, approximately 8 feet) where weathered bedrock was encountered. The 
highest detected level of Aroclor 1254 (33 mg/kg) was reported from boring “A” 
(Figure 3-6). 

Because conditions in most of the CD RAA are similar to the remainder of the Study 
Area, PRGs for the SS RAA will be used for sediment and floodplain soils in the CD 
RAA. 

3.6. Surface Water 
3.6.1. Surface Water Data  
As discussed in Section 2.5.2.1, only surface water data collected during the OU4 RI field 
program were used to evaluate the potential for adverse human and ecological health 
effects. These data represent the most recent samples and span the Study Area.  

Surface water samples were collected as part of the OU4 RI during September 2011 and 
July and August 2012. Samples collected in September 2011 were whole-water grab 
samples analyzed for a suite of parameters including VOCs, SVOCs, PCB Aroclors, 
pesticides, and metals. In July and August 2012, twenty surface water samples were 
collected as part of the pore water sampling program (refer to Section 3.7) using passive 
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samplers.  These samples are time-integrated samples representing equilibrium conditions 
and were analyzed for PCB congeners only. 

Surface water sampling data from the Woodbrook Site RI (TRC, 2007a, 2007b) based on 
samples collected between RM7.5 and RM7.9, were compared to analytical results for 
samples collected further downstream to assist in identifying COPCs/COPECs for OU4.  
Variations in the reporting limits in the different data sets made comparisons difficult for 
some analytes (see Section 4 of the RA [Louis Berger, 2014b]). A summary of the 
evaluation of historical and OU4 RI surface water data follows: 

 Surface water samples collected by USEPA ERT in 2007-2008 were non-detect for 
PCB Aroclors. 

 TCE, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, 
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, arsenic, cadmium, manganese, and 
thallium were detected at concentrations exceeding COPC screening values (based 
on USEPA regional screening levels for tap water) in Woodbrook Site surface water 
samples. 

 The maximum PCB concentration observed in OU4 RI surface water samples was 
0.0011 micrograms per liter for a sample collected adjacent to the former CDE 
facility near RM6.3. 

 Based on a comparison of the ranges of detected metals concentrations to 
background values (i.e., concentrations detected in the most upstream surface water 
sample at Talmadge Road [RM8.3]), metals in the OU4 RI surface water samples 
may reflect background conditions. 

3.6.2. Stream Flow  
The closest monitoring station in the USGS‘s National Streamflow Information Program 
for Bound Brook is on Green Brook, approximately 0.4 miles downstream of the 
confluence of Bound Brook and Green Brook (USGS Gauge 04103900).  Approximately 
15 years of flow data was available between 1972 and 2011 from this station. 

The following information is based on a review of data from this monitoring station. 

 Between 1972 and 2011, the peak reported flow was approximately 4,500 cfs and 
the lowest flow was approximate 2.5 cfs. The average flow was 80 cfs and the 
median flow was 39 cfs.  

 The flow exceeded 500 cfs less than 5 percent of the time and exceeded 100 cfs less 
than 20 percent of the time. 

 Storm events are characterized by a sharp rise in the stream flow and a rapid decline 
following the storm.  This pattern is typical of streams in urban environments where 
stormwater collection systems are designed to rapidly transfer stormwater runoff 
from paved surfaces to surrounding water ways. 
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In July 2011 and May 2012 during the OU4 RI, surface water flows were measured at a 
number of locations in the OU4 Study Area (see Section 3.7.1).  The measured flows 
were compared to the reported flows from the USGS 04103900 gauging station for the 
same period.  The measured flows were approximately 25 percent of the reported USGS 
flows providing a rough estimate of the flow in the Bound Brook.  On this basis, the 
following conditions were assumed for Bound Brook: 

 The estimated peak flow in Bound Brook is approximately 1,100 cfs and the lowest 
flow less than 1 cfs. The average flow is approximately 20 cfs and the median flow 
is 10 cfs.  

 The peak flow exceeds 500 cfs less than 1 percent of the time and 100 cfs less than 
3 percent of the time. 

It is expected that additional analysis of stream flow data will be conducted during the 
remedial design (RD) prior to in-water work. 

3.7. Groundwater/Surface Water Impacts  
Several lines of evidence gathered during both the OU3 and OU4 RIs indicate that 
contaminated groundwater from the former CDE facility is discharging into Bound Brook 
with potential long-term impacts on conditions in the brook.  These lines of evidence 
include the following elements: 

 A stream flow and surface water quality investigation was conducted during the OU4 
RI to evaluate changes in flows and water quality in the brook to identify potential 
discharge areas. 

 Particle tracking modeling was conducted during the OU3 RI to evaluate the 
groundwater discharging to the brook. 

 Pore water sampling was conducted during the OU4 RI to measure VOC and PCB 
concentrations in pore water samples collected in Bound Brook adjacent to the former 
CDE facility.    

The results of these analyses are summarized below. 

3.7.1. Stream Flow and Water Quality Surveys  

 Stream Flow Surveys 3.7.1.1.

Stream flows were measured at various locations on Bound Brook and its tributaries as 
part of the OU4 RI.  Flows were measured during a low-flow period on July 19-20, 2011. 
The flows were measured during the hottest days of 2011 and after a 10-day period 
without significant rainfall, thus representing base flow conditions. Flow volumes were 
found to increase in the downstream direction from approximately 0.5 cfs to 5 cfs with 
the only sharp increase measured immediately downstream of the New Market Pond dam 
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(likely the result of dam hydraulics).  The otherwise steady increase in flow is indicative 
of general groundwater discharge rather than a point discharge (e.g., from large springs).  
According to the NJDEP online database for NJPDES permitted discharges to surface 
water, only three facilities reported discharges in June 2011 totaling 0.3 cfs indicating 
that point sources were not the cause of the increase in flow. Additional information on 
the stream flow program is presented in the OU4 RI Sections 7.1 and 7.2. 

In May 2012, stream flows were measured at more finely-divided intervals following 
several weeks of insignificant rainfall in April and early May 2012. The May 2012 
survey measured flows between RM6.8 and RM5.7; this stretch of the brook was selected 
based on the OU3 groundwater model output (refer to Section 3.6.3 of the OU3 RI) and 
extends beyond the borders of the area where the OU3 groundwater plume is projected to 
discharge to the brook (between RM6.6 and RM5.8). Flow was relatively constant near 
the Belmont Avenue Bridge (RM6.8), averaging approximately 5.4 cfs.  Flow increased 
to 6.2 cfs (on average) on the downstream side of the twin culverts (RM6.6) with a net 
gain 25 gpm per 100 feet, which is attributed to groundwater discharge. 

 Water Quality Survey 3.7.1.2.

As part of the May 2012 stream flow survey, water quality parameters were measured 
every 100 feet between RM5.7 and RM6.8 to identify where changes in water quality 
could indicate a groundwater discharge zone.  Measurements were made at 
approximately 5-foot intervals along each brook transect.  Measurements were taken at 
the surface (approximately 5 cm below the water-air interface) and at the bottom of the 
water column (approximately 5 cm above the sediment bed) and included temperature, 
conductivity, pH, salinity, and oxidation-reduction potential recorded using a Horiba 
U52.  The highest variability in surface water quality parameters was observed between 
RM6.2 and RM6.3 (between the Conrail Bridge and Lakeview Avenue Bridge), 
suggesting a potential groundwater discharge area that was designated for further 
investigation.  

The changes in water quality observed during the water quality survey suggest that 
groundwater discharge is occurring downstream of RM6.5 even though this discharge 
was not observable in the stream flow measurements collected during the same sampling 
event. Refer to Section 7.0 of the OU4 RI for further details. 

3.7.2. Groundwater Modeling Results  
The particle tracking model estimated that groundwater discharge to the brook along the 
length of the former CDE facility (0.4 miles) is about 28 gpm. The modeled discharge 
rate is less than the July 2011 survey finding, where the base flow was estimated at 5 gpm 
per 100 feet (near the former CDE facility), or 106 gpm along 0.4 miles of brook length; 
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however, the conclusions of the model are consistent with the field measurements that 
indicate that under the current hydraulic flow regime, Bound Brook is a “gaining” stream. 
Figure 3-9 shows the MODFLOW particle tracking pathway for contaminants from the 
former CDE facility.  

3.7.3. In–Situ Pore water Sampling 
Contaminant mass flux was estimated using the discharge rates and the average 
groundwater concentrations for selected contaminants. It should be noted that due to the 
inherent variability of fractured rock, the conceptual estimate of groundwater discharge to 
Bound Brook, and the analytical dataset derived from a groundwater monitoring array not 
designed for this specific task, there is uncertainty associated with these calculations.   

These calculations were performed for several parameters including TCE, DCE, and total 
PCBs. Estimated surface water concentrations for these parameters were compared to 
analytical results from surface water grab samples collected in the brook on 
September 21, 2011. Estimated concentrations were the same order of magnitude as the 
grab sample analytical results for VOCs. It was not possible to make a similar 
comparison for PCBs as the estimated concentration was less than the method detection 
limit.  

Collectively, the stream flow survey, water quality survey, OU3 hydraulic gradients, and 
OU3 groundwater model flow paths indicate that groundwater is discharging to the 
brook. Groundwater discharge from source areas on the former CDE facility property 
provide a potential conveyance pathway for chlorinated solvents and PCB compounds to 
Bound Brook surface water, pore water, and sediments. While the OU3 groundwater 
plume overlaps with Bound Brook between RM6.6 and RM5.8, the May 2012 stream 
flow survey and water quality measurement data suggest that groundwater discharge is 
predominantly between RM6.6 and RM6.1 (from the twin culverts to the Lakeview 
Avenue Bridge). 

To further assess the potential discharge of groundwater to the brook, a pore water 
sampling program was developed to measure contaminant concentrations in pore water 
for VOC and PCB compounds. Passive diffusion bags and polyethylene coupons were 
deployed for two periods between July 2012 and August 2012. The analytical results of 
the sampling program indicate elevated concentrations of VOCs downstream of the twin 
culverts adjacent to the former CDE facility.  These results are consistent with the 
previously estimated discharge locations based on the May 2012 sampling results.  
Upstream of the former CDE facility and downstream of the Lakeview Avenue Bridge, 
VOC concentrations are comparatively lower which is consistent with the previous 
monitoring results.  
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3.7.4. Conclusion 
The presence of VOC compounds in the pore water and sediments near the former CDE 
facility provide lines of evidence that groundwater is discharging to Bound Brook.  
Elevated total PCB concentrations in the surface water, pore water, and sediments that 
coincide with total VOC pore water detections, suggest that CVOCs in the groundwater 
discharging to the brook are impacting PCB contamination levels. 

Natural attenuation processes, including biological degradation, typically influence the 
fate and transport of chlorinated ethenes in the subsurface and could potentially mitigate 
risks posed by the groundwater discharge to Bound Brook.  A natural attenuation 
evaluation for groundwater was conducted as part of the OU3 RI. While conditions for 
natural attenuation were found to be present at the Site, its scope is limited and unlikely 
to prevent the discharge of contaminants from groundwater into Bound Brook for the 
foreseeable future. 

3.8. Water Line  
During the OU2 soil remediation work, a 36-inch-diameter potable water main owned by 
the New Jersey American Water (NJAW) was uncovered.  The water line, which is 
believed have been installed circa 1908, is constructed of cast iron and runs across the 
limits of excavation from the southwestern corner to the northeastern corner of the former 
CDE facility property at a depth of approximately 3 to 5 feet bgs (see Figure 3-10).   

Although the pipeline was not physically damaged during the excavation process, it 
ultimately developed a leak away from the excavation area, flooding the OU2 work area. 
The water was contained within the excavation and did not result in a release of 
contaminants from the area.  However, future leaks or a rupture could occur adversely 
impacting the OU2 and OU4 remedies.  Accordingly, remediation alternatives were 
evaluated, including abandonment and relocation of the water line to an alignment that is 
not within the former CDE facility (OU2 remediation area). 

3.9. Risk Assessment  
As part of the RI, a Risk Assessment (RA) was prepared to evaluate the potential for 
adverse human and ecological health effects associated with exposure to chemicals 
detected in environmental samples from the OU4 Study Area (Louis Berger, 2014b) and 
to determine the COPCs and COPECS for the site.  The RA is separated into a BHHRA 
and ERA.  A brief summary of findings is presented below; refer to the RA (Louis 
Berger, 2014b) for more detail. 

Because of its size, the OU4 Study Area was separated into eight exposure units (EUs) 
which generally apply to the indicated brook channel and associated 100-year floodplain.  
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Figures 3-11 shows the eight EUs.  Each brook reach contains one or more EUs.  The 
EUs and reaches were established using similar limits to allow correlation of the risks 
with the chemical and physical conditions observed in different portions of the brook and 
associated floodplains. 

REACH 4 
Reach 4 consists of two EUs: 

 Green Brook (GB) – applies to the 1.6-mile long portion of the Green Brook channel 
and its 100-year floodplain; from the Shepherd Avenue Bridge over Green Brook 
(RM-1.6) upstream to the confluence with Bound Brook (RM0).  

 Bound Brook 1 (BB1) – applies to the Bound Brook channel and its 100-year 
floodplain; from the confluence with Green Brook (RM0) upstream to the spillway 
of New Market Pond (RM3.4). 

REACH 3 
Reach 3 consists of one EU: 

 Bound Brook 2 (BB2) – applies to New Market Pond and its 100-year floodplain: 
from Bound Brook (RM3.4) upstream to the eastern end of New Market Pond 
(RM4.1). 

REACH 2 
Reach 2 consists of three EUs: 

 Bound Brook 3 (BB3) – applies to the Bound Brook channel and its 100-year 
floodplain, from the eastern end of New Market Pond (RM4.1) upstream to the 
Clinton Avenue Bridge (RM5.2). 

 Bound Brook 4 (BB4) – applies to the Bound Brook channel and its 100-year 
floodplain; from the Clinton Avenue Bridge (RM5.2) upstream to the Lakeview 
Avenue Bridge (RM6.2) and includes approximately 500 feet of the Cedar Brook 
channel and its 100-year floodplain upstream to Veteran’s Memorial Park, near the 
spillway bridge to Spring Lake. 

 Bound Brook 5 (BB5) – applies to the Bound Brook channel and its 100-year 
floodplain; from the Lakeview Avenue Bridge (RM6.2), upstream to the Belmont 
Avenue Bridge (RM6.8). The former CDE facility is adjacent to BB5.  

REACH 1A 
Reach 1A consists of one EU: 

 Bound Brook 6 (BB6) – applies to the Bound Brook channel; from the Belmont 
Avenue Bridge (RM6.8), upstream to the Talmadge Road Bridge (RM8.3). From 
RM6.8 upstream to RM7.5, the Study Area includes the 100-year floodplain. From 
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RM7.5 upstream to RM8.3, the Study Area includes only the channel (surface water 
and sediment).  

REACH 1B 
Reach 1B consists of one EU: 

 Spring Lake – applies to Cedar Brook, from north of Veterans Memorial Park, near 
the spillway bridge to Spring Lake, Spring Lake, and upstream on Cedar Brook to 
Cedar Brook Avenue. 

The RA confirmed that there is a potential for adverse human and ecological health 
effects from exposure to total PCB concentrations that are relatively wide-spread 
throughout the OU4 Study Area. While a potential for adverse human health effects from 
exposure to CVOCs was not indicated, there is a potential for adverse health effects in 
ecological receptors from exposure to cis-1,2-DCE in pore water and sediment at EU 
BB5.  

3.9.1. Baseline Human Health Risk Assessment 
The potential for adverse human health effects is expressed as both incremental lifetime 
cancer risks7 and non-cancer hazards8 that are based on assumptions regarding the 
potential for exposure, estimated COPC concentrations at the point of human contact, and 
the toxicity of each chemical.  A subset of detected chemicals in each environmental 
medium (COPCs) was evaluated. 9  

Based on the reasonable maximum exposure scenarios evaluated in the BHHRA, total 
cancer risks greater than the risk range established by the National Contingency Plan 
([NCP], i.e., greater than 10-4) were estimated for the following receptor populations:  

7 For known or suspected carcinogens, the NCP established that acceptable exposure levels are generally concentration 
levels that represent an incremental upper-bound lifetime cancer risk in the range from 10-4 (i.e., 1E-04 or 1 in 10,000) 
to 10-6 (i.e., 1 in 1,000,000) or less. 
8 For systemic toxicants, the NCP established that “acceptable exposure levels shall represent concentration levels to 
which the human population, including sensitive subgroups, may be exposed without adverse effects during a lifetime 
or part of a lifetime, incorporating an adequate margin of safety”.  As non-cancer toxicity values are protective of the 
potential for adverse, non-cancer health effects, hazard quotients  for individual COPCs and hazard indices for multiple 
exposure routes and/or multiple COPCs greater than 1 indicate the potential for non-cancer hazard. 
9 Other chemicals that were demonstrated to be predominant contributors to the unacceptable cancer risks and 
noncancer hazards estimated in the BHHRA consist of benzidine in surface sediment and others not considered to be 
attributable to the former CDE facility, such as heptachlor epoxide in fish fillet and dieldrin and select metals (i.e., 
antimony, iron, lead, manganese, and thallium) in floodplain soil. The ERA also confirms that there is a potential for 
adverse health effects in ecological receptors from exposure to numerous other non-site-related contaminants of 
potential ecological concern within the OU4 Study Area. For further information, please refer to the Final Risk 
Assessment for OU4. It is expected that the remediation of PCBs in sediment and soil will also address co-located 
contaminants not attributable to the CDE facility. 
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 Adult, adolescent, and child anglers at every EU. The cancer risks are predominantly 

attributable to total PCB Aroclors and 2,3,7,8 Tetrachlorodibenzo-para-dioxin 
(TCDD) toxicity equivalence (TEQ) for PCBs in predatory or bottom-feeding fish. 

 Adult and child residents10 at four EUs on Bound Brook (EUs BB3, BB4, BB5, and 
BB6). The cancer risks are predominantly attributable to total PCB Aroclors in all 
soil. 

Also based on the reasonable maximum exposure scenarios, the potential for adverse, 
non-cancer health effects was indicated for: 

 Adult recreationists/sportsmen at EU BB5. The hazard is attributable to total PCB 
Aroclors in surface sediment.  

 Adolescent recreationists/sportsmen at four EUs on Bound Brook (EUs BB3, BB4, 
BB5, and BB6). The hazards are predominantly attributable to total PCB Aroclors in 
surface sediment and surface soil. 

 Adult and adolescent anglers at every EU from consumption of fish or shellfish, 
predominantly, and exposure to surface sediment and surface soil as noted above for 
recreationists/sportsmen. The hazards from consumption of fish are predominantly 
attributable to total PCB Aroclors and TCDD TEQ (PCBs) in predatory or bottom-
feeding fish tissue. Hazards from consumption of shellfish are attributable to total 
PCB Aroclors in Asiatic clams or crayfish. 

 Child anglers at every EU. The hazards from consumption of fish are attributable to 
total PCB Aroclors and TCDD TEQ (PCBs) in predatory or bottom-feeding fish. 
Hazards from consumption of shellfish are attributable to total PCB Aroclors and 
TCDD TEQ (PCBs) in Asiatic clams or total PCB Aroclors in crayfish.  

 Outdoor workers at EU BB5. The hazard is attributable to total PCB Aroclors in all 
sediment and all soil. 

 Adult residents at four EUs on Bound Brook (EUs BB3, BB4, BB5, and BB6) and 
child residents at every EU except Spring Lake, for which floodplain soil data were 
not available. The hazards for the adult and child residents are attributable to total 
PCB Aroclors in all soil. 

 Adult commercial/industrial workers at EUs BB5 and BB6. The hazards are 
attributable to total PCB Aroclors in surface soil. 

10 While residences are located within the OU4 Study Area boundary, OU4 addresses non-residential properties and 
parklands (or other town- and county-owned properties) only. The potential for adverse health effects from exposure to 
soil in residential yards near the former CDE facility is being addressed as part of OU1 investigations. Therefore, the 
residential scenario included herein is not an evaluation of actual current/future residential exposures but is a 
conservative assessment that is protective of most other receptor populations that may access floodplain areas within 
OU4.  
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The BHHRA indicated a potential for unacceptable cancer risk and non-cancer hazards 
from exposure to total PCB Aroclors in sediment, floodplain soil, fish tissue, and 
shellfish tissue that is relatively wide-spread throughout the Study Area. The non-cancer 
hazard from exposure to total PCB Aroclors in sediment is limited to EU BB5, but total 
PCB Aroclors in floodplain soil, fish tissue, or shellfish tissue was the predominant 
contributor to a non-cancer hazard index greater than 1 for at least one receptor 
population in every EU. When evaluated as TCDD TEQ, PCBs in fish or shellfish tissue 
were the predominant contributor to an unacceptable cancer risk or non-cancer hazard for 
at least one receptor population at every EU.    

3.9.2. Ecological Risk Assessment 
The ERA also relied on a hazard quotient approach to assess the potential for adverse 
health effects for a variety of assessment endpoints.  Measured COPEC concentrations in 
abiotic and biotic media and estimated concentrations of bioaccumulative COPECs in 
representative biota were compared to corresponding regulatory standards and ecological 
screening levels or health-protective tissue and toxicological benchmarks. Hazard 
quotients greater than 1 were indicative of the potential for adverse health effects. 

The following conclusions regarding the potential for such effects from exposure to 
COPECs were reached for each assessment endpoint: 

 Protection of benthic invertebrates - cis-1,2-DCE, vinyl chloride, and total PCBs in 
pore water; vinyl chloride in surface sediment at EU BB5; and total PCBs in surface 
sediment in EUs BB2, BB3, BB4, BB5, and BB6 may be associated with adverse 
health effects in benthic invertebrates.  Therefore, benthic invertebrates may be 
experiencing adverse effects associated with exposure to Site-related COPECs, 
particularly in EU BB5. 

 Protection of aquatic life (fish) – cis-1,2-DCE , vinyl chloride, total PCB congeners, 
and TCDD TEQ (PCBs) in pore water/surface water indicate a potential for adverse 
health effects in aquatic life.  Total PCB Aroclor concentrations in predatory and 
bottom-feeding fish whole body tissue indicate a potential for adverse health effects 
in fish; however a fish health metric (i.e., fish condition factor, which is a measure of 
relative fish robustness and degree of well-being) calculated from historical fish data 
indicates that fish within the OU 4 Study Area appear to be healthy.  Therefore, there 
may be a potential for adverse health effects in aquatic life associated with exposure 
to Site-related COPECs. 

 Protection of semi-aquatic birds and mammals - Dietary exposure to total PCBs 
Aroclors and TCDD TEQ (PCBs) in semi-aquatic insectivorous and piscivorous 
birds and mammals may be associated with adverse health effects, particularly at 
EUs BB2, BB3, BB4, BB5, BB6, and SL.  Dietary exposure to total PCBs Aroclors 
and TCDD TEQ (PCBs) in some semi-aquatic insectivorous mammals may be 
associated with adverse health effects, particularly at EUs BB2, BB3, BB4, BB5, 
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and BB6.  Therefore, dietary exposure to total PCB Aroclors and TCDD TEQ 
(PCBs) in some semi-aquatic birds and mammals may be associated with adverse 
health effects. 

 Protection of terrestrial plants and invertebrates - Plant uptake of PCBs is considered 
to be negligible due to their large molecular weight and strong sorption to soil 
organic matter.  While the accumulation of PCBs in the tissues of soil invertebrates 
provides direct evidence of bioavailability, bioaccumulation alone is not an 
indication of adverse health effects.  Therefore, it is not likely that total PCB 
Aroclors in surface soil are associated with wide-spread adverse health effects in 
terrestrial plants and invertebrates throughout the floodplains in the OU4 Study 
Area. 

 Protection of terrestrial birds and mammals - Dietary exposure to total PCBs 
Aroclors in terrestrial insectivorous birds and mammals may be associated with 
adverse health effects within the OU4 Study Area. Terrestrial herbivorous and 
carnivorous birds and mammals are not likely to experience adverse health effects 
from exposure to total PCBs Aroclors within the OU4 Study Area.  

The ERA indicated there is a potential for adverse health effects in ecological receptors 
from exposure to total PCBs in pore water, surface water, sediment, floodplain soil, or 
biota in every EU.   

Whole sediment toxicity tests were conducted during the OU4 RI (Louis Berger, 2014a) 
on samples collected from Bound Brook (EUs BB5, BB3, and BB1) and New Market 
Pond (EU BB2).  Statistically significant differences between test and reference 
sediments were observed with two test species for a variety of endpoints and in a number 
of EUs opposite and downstream of the former CDE facility. EU BB5 had four toxic 
responses, EU BB1 had two toxic responses, and EU BB2 had one toxic response. In 
addition, where there was a discernible difference between EUs based on the toxicity 
response metric, EU BB5 had the greater toxic response.  Therefore, sediment in EU BB5 
seems to produce the greatest toxic effect in test specimens, and would be expected to 
pose the greatest risk to benthic populations. 

Bioaccumulation tests for PCBs in aquatic and terrestrial invertebrates were also 
conducted during the OU4 RI on sediment (from EUs BB1, BB2, BB3, and BB5) and 
floodplain soil (from EUs BB1 and BB4).  The results indicated that, as expected, PCBs 
bioaccumulate in invertebrate tissue.  While accumulation of PCBs in the tissues of 
invertebrates provides direct evidence of bioavailability, bioaccumulation alone is not an 
indication of adverse health effects.  However, as invertebrates are an important food 
source to higher trophic level organisms, dietary exposure to PCBs for higher trophic 
level organisms is a prominent exposure pathway. 
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3.10. Conceptual Site Model 

The conceptual site model synthesized from data acquired from historical research, site 
characterization, and remediation system operations, serves as a foundation for evaluating 
the remediation activities.  The following 12 basic elements summarize the major 
conclusions that can be drawn from the OU4 RI. 

 The highest PCB concentrations in sediments were detected in Bound Brook 
adjacent to the former CDE facility, and the former CDE facility is the likely source 
of PCB contamination in Bound Brook.  

 The largest inventory of PCB-contaminated sediments is located between the former 
CDE facility and the New Market Pond dam where fine-grained sediment beds are 
located. The pond is acting as a sink for contaminated sediments transported 
downstream.  

 The Woodbrook Site is not acting as a significant source of PCB contamination to 
Bound Brook. 

 Cedar Brook and other tributaries to Bound Brook do not contribute significant PCB 
contamination to Bound Brook.  

 PCB contamination was not found at elevated concentrations in Green Brook, 
downstream of the confluence of Bound Brook and Green Brook. 

 Contaminated solids are transported in the water column during base and storm 
flows. 

 The highest detected PCB contamination in the Bound Brook floodplain was 
encountered on both sides of Bound Brook near its confluence with Cedar Brook. 

 Groundwater discharge is an ongoing PCB and VOC source of contamination to 
Bound Brook surface water and pore water adjacent to the former CDE facility. 

 Contaminated pore water is contributing to the PCB contaminant and PCB signature 
in Bound Brook sediments. 

 Metals in Bound Brook surface sediments show a peak concentration near the New 
Brunswick Avenue Bridge, which is likely not associated with the former CDE 
facility. 

 PAH concentrations in surface sediments are ubiquitous in Bound Brook and may be 
associated with land use. 

 Elevated pesticide concentrations in Bound Brook sediments are likely not 
associated with production at the former CDE facility or with discharge from an 
upstream industrial facility. 
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3.11. Remedial Action Areas (RAA) 

For purposes of analysis, OU4 remedial activities have been divided into of four main 
areas requiring response actions: 

 Sediment and Floodplain Soils (SS) 

 Capacitor Debris (CD) 

 Groundwater Discharges to Surface Water (GW) 

 Municipal Water Line (WL) 

Sediment and floodplain soils are grouped together because the remedial actions required 
and the techniques used for both media are similar.   

Following a preliminary review of options, it was determined that each RAA would be 
addressed independently.  This decision was made based on the media differences 
(physical and chemical characteristics) as well as the available options for addressing 
each medium.   

Although the four RAAs are related in how they impact future conditions in the Study 
Area, each of the RAAs is independent in terms of the technologies and remedial 
alternatives evaluated for that particular RAA.  The optimum alternative will be 
identified for each RAA and combined with the others to form the recommended remedy 
for OU4. 
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4. Remedial Action Objectives  

RAOs are specific goals for protecting human health and the environment.  The 
development of these goals involved considering ARARs and To Be Considered (TBC) 
guidance as well as the results of the BHHRA and ERA.  An overview of ARARs and 
TBC guidance is presented in this section, followed by identification of site-specific 
ARARs.  PRGs were subsequently selected that conform to the ARARs and TBCs and 
then, General Response Actions (GRAs) were selected to satisfy the RAOs. 

4.1. Overview of ARARs 
4.1.1. Definition of ARARs 
Section 121(d) of CERCLA states that remedial actions must attain a degree of cleanup 
of hazardous substances, pollutants, and contaminants which would assure protection of 
human health and the environment.  Section 121(d)(2)(A) of CERCLA provides that the 
cleanup must meet certain standards, requirements, criteria, and limitations derived from 
specified Federal environmental laws.  This section also provides that the cleanup must 
meet certain standards, requirements, criteria, and limitations derived from State 
environmental or facility siting laws if these are more stringent than the Federal standards 
or criteria or if these State standards come from an approved, delegated program and 
have been identified by the State in a timely manner, and that remedial actions must 
comply with or waive identified ARARs.   

Many federal and state environmental and public health agencies develop criteria, 
advisories, guidance, and proposed standards that are not legally enforceable, but contain 
information that would be helpful in carrying out or in determining the level of 
protectiveness of selected remedies.  TBC materials are meant to complement the use of 
ARARs not compete with or replace them.  Because TBCs are not ARARs, their 
identification and use are not mandatory. Where no ARARs exist to address a particular 
situation, the TBCs may be used to set cleanup targets (in conjunction with a baseline risk 
assessment).   

ARARs consist of two sets of requirements: those that are applicable and those that are 
relevant and appropriate.   

 Applicable requirements are those substantive standards that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a CERCLA site.   
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 Relevant and appropriate requirements are those cleanup requirements promulgated 

under federal or state law that, while not “applicable” to a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at an 
National Priority List site, address problems or situations sufficiently similar 
(relevant) to those encountered, and are well-suited (appropriate) to circumstances at 
the particular site. The relevance and appropriateness of a requirement can be judged 
by comparing a number of factors including the characteristics of the remedial 
action, the hazardous substances in question, or the physical circumstances of the 
site with those addressed in the requirement. The objective and origin of the 
requirement are also considered. Requirements must be both relevant and 
appropriate to be ARARs.   

A requirement that is judged to be relevant and appropriate must be complied with to the 
same degree as if it were applicable. 

4.1.2. Types of ARARs 
Any substantive environmental requirement has the potential to be an ARAR. A 
substantive requirement typically specifies a level or standard of control, although it 
could also provide performance criteria or location restrictions. To simplify the universe 
of such requirements, USEPA divides ARARs into three categories to facilitate 
identification: 

 Chemical-Specific ARARs are either health- or risk-based numerical values or 
methodologies that establish the acceptable amount or concentration of a chemical 
that may remain in or be discharged to the environment.  If more than one such 
requirement applies to a contaminant, compliance with the more stringent applicable 
requirement is necessary.   

 Location-Specific ARARs are restrictions based on the concentration of hazardous 
substances or the conduct of activities in specific locations.  Requirements 
addressing wetlands, historic places, floodplains, or sensitive ecosystems and 
habitats are potential location-specific ARARs. 

 Action-Specific ARARs are restrictions on the conduct of certain activities or the 
operation of certain technologies at a particular site, and are primarily used to assess 
the feasibility of remedial technologies and alternatives.  Regulations that dictate the 
design, construction, and operating characteristics of incinerators, air stripping units, 
or landfills are examples of action-specific ARARs. 

4.2. Identification of Applicable or Relevant and Appropriate 
Requirements 

4.2.1. Chemical-Specific ARARs and TBCs 
Chemical-specific ARARs define concentration limits for environmental media.  
Chemical-specific ARARs are listed in Table 4-1.   
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4.2.2. Location-Specific ARARs and TBCs 

 Floodplains and Wetlands 4.2.2.1.

The majority of remediation activities in OU4 would be conducted either within the 
limits of Bound Brook, Green Brook, or in the adjacent floodplain soils, much of which 
are classified as wetlands (see Figure 2-5).  The federal and state ARARs and TBC 
materials associated with protecting floodplains and wetlands during remedial activities 
are listed in Table 4-2.  

 Historical and Cultural Resources 4.2.2.2.

Cultural resources were studied as part of OU2 remedial activities.  A cultural resources 
survey will be conducted in conjunction with the OU4 remedial design for areas within 
the Bound Brook floodplain.  Additional surveys may need to be conducted prior to 
remedial activity to ensure that no historic resources would be impacted by the activity, 
in accordance with ARARs listed in Table 4-2. 

 Rare, Threatened, or Endangered Species 4.2.2.3.

An endangered species survey was conducted as part of the OU2 remedial activities and 
summarized in the Revised Final Habitat Assessment Report (Malcolm Pirnie, Inc.,  
2008). In June 2007, the NJDEP Division of Parks and Forestry, Office of Land 
Management, Natural Heritage Program was contacted to determine if rare flora and 
fauna were potentially present within and/or adjacent to the former CDE facility. 
Correspondence received from the National Heritage Program indicated that there are no 
records for occurrences of rare floral or faunal species, nor ecological communities 
supporting such species on or within one-quarter mile of the former CDE facility. The 
USEPA did conduct an informal Section 7 consultation with the USFWS in 1999. 
Information received from USFWS indicated that except for the transient bald eagle, no 
federally-listed species were known to occur in the project area.  

As discussed in Section 2.6.2, another review of the Natural Heritage Database and 
Landscape Project (Version 3.1) was conducted by the New Jersey Natural Heritage 
Program in September 2012 and several threatened, endangered, and special concern 
species were identified as occurring within or in the vicinity (1/4 mile) of the OU4 Study 
Area.  An Indiana Bat survey was conducted by the USACE and USFWS in 2008 outside 
of the OU4 study area. 

4.2.3. Action-Specific ARARs and TBCs 
Most action-specific ARARs and TBC information address treatment, transportation, and 
disposal of hazardous waste.  Table 4-3 includes descriptions of action-specific ARARs 
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that may be associated with potential remedial actions.  A discussion of ARAR 
compliance for specific remedial alternatives is included in Sections 7 through 10. 

4.3. Remedial Action Objectives 

4.3.1. Potential for Restoration 
In developing RAOs for OU4, USEPA expects to return Bound Brook, Green Brook, and 
the associated floodplain areas to beneficial uses wherever practicable within a timeframe 
that is reasonable given the characteristics of the Site.  The RAOs for OU4 have been 
developed to satisfy these expectations with respect to the prevention of exposure to 
contaminated sediment, soil, and surface water via direct contact, ingestion, inhalation or 
tissue residue.   

The RAOs for OU4 are as follows: 

Sediment/Floodplain Soils (SS): 

 Reduce cancer risks and non-cancer health hazards to acceptable levels for people 
eating fish and shellfish by reducing the concentrations of PCBs in the sediments of 
Bound Brook. 

 Reduce direct-contact and recreational exposure risks to human receptors to 
acceptable levels by reducing the concentrations of PCBs in the sediments and 
floodplain soils. 

 Reduce the risks to ecological receptors to acceptable levels by reducing the 
concentrations of PCBs and VOCs in the sediments and floodplain soils, allowing 
recovery of fish population.  

 Reduce the migration of PCB-contaminated sediments and floodplain soils from 
upstream areas, including to areas below the New Market Pond dam. 

Capacitor Debris (CD): 

 Reduce or eliminate the direct-contact threat associated with contaminated soil and 
debris, including capacitors and capacitor parts in the capacitor debris area to levels 
protective of current and reasonably anticipated future land uses. The most 
conservative land use anticipated for the site would be a future recreational user. 

 Reduce the risks to ecological receptors by removing or preventing direct contact 
with concentrations of PCBs in the capacitor debris area. 

 Prevent contaminant migration to sediments and surface water. 
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 Remove, treat, or contain principal threat waste (PTW)11 to the extent practical. 

Groundwater Discharge to Surface Water (GW): 

 Prevent migration of contaminated groundwater above acceptable surface water 
quality standards to the surface water and sediments. 

Municipal Water Line (WL):  

 Ensure protectiveness of the OU2 and OU4 remedies by mitigating the potential for 
failure of the municipal waterline present below the OU2 cap. 

Controlling human exposure to groundwater was not included in the RAOs as there is no 
direct exposure pathway to groundwater/pore water. Remediation of the groundwater 
source was addressed in OU3. 

4.3.2. Contaminant Source Areas 
The primary sources of contaminants in Bound Brook, and hence the surrounding 
floodplain soils, include: 

 Historical (direct) discharges from the former CDE facility site drainage to the 
brook. 

 Transport of contaminated surface soils from the former CDE facility via surface 
storm runoff into the brook. 

 Historical disposal of capacitors and process waste in the banks of Bound Brook 
adjacent to the former CDE facility (referred to as the ‘side slope’ of the former 
CDE facility in subsequent discussions). 

 Ongoing discharge of impacted groundwater to Bound Brook.     

 Leaching of contaminants from buried capacitors in the banks of Bound Brook. 

In 2012, USEPA completed remedial activities at the former CDE facility.  This work 
addressed CVOCs and PCBs in the overburden soil, eliminating a primary source area for 

11 The floodplain between the existing OU2 cap and Bound Brook near RM6.6 contains large quantities of 
contaminated soil (total PCB concentrations greater than 1,000 mg/kg) and capacitor debris.  This material has been 
identified as a principal threat waste (PTW), given the high concentrations of PCBs in close proximity to surface water.  
Based on USEPA guidance for sites in industrial areas, PCBs at concentrations of 500 mg/kg or greater will generally 
constitute a principal threat; this was USEPA’s PTW threshold for OU2.  For sites in residential areas, principal threats 
will generally include soils contaminated at concentrations greater than 100 mg/kg PCBs.  For floodplain soils in the 
CD RAA outside of the boundaries of the former CDE facility, the USEPA is using the more conservative guideline of 
100 mg/kg total PCBs to define PTW for OU4, as opposed to the 500 mg/kg value used for OU2.  The 100 mg/kg PTW 
threshold was used for the Woodbrook site.  The difference between 100 and 500 mg/kg has little effect on the cost of 
the CD alternatives, because the region expects that there is little difference in volumes between these two values. 
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contamination in the brook.  The OU4 remedy will address the remediation of capacitors 
and process waste still present in the banks of Bound Brook outside the limits of 
remediation for the former CDE facility (some of which is contained below an erosion 
control layer constructed along the banks of Bound Brook by USEPA via a Removal 
Action in 2008) and control of discharge of shallow contaminated groundwater into 
Bound Brook, as well as the removal of sediments and floodplain soils that exceed PRGs.  

4.4. Preliminary Remediation Goals 
While currently there are no chemical-specific ARARs for sediment cleanup limits, TBC 
requirements have been developed. USEPA has established regional screening levels for 
soil and NJDEP has promulgated soil remediation standards, although these do not apply 
to sediment.  Both standards are risked-based.  

A RA was prepared for the OU4 Study Area to assess the risk, consistent with the RAOs, 
associated with contaminants in the Study Area and to identify COPC/COPEC for the 
Site (see Section 3.9).  Based on the results of the RA, PRGs were established 
(Appendix D) that will be used for developing actions to prevent exposure to sediment, 
soils, surface water, and tissue residue that exceed applicable regulatory and/or risk-based 
levels. 

Sediment and Floodplain Soil: 

 1 mg/kg total PCBs.   

Capacitor Debris: 

 1 mg/kg total PCBs. 

Groundwater Discharge to Surface Water: 

 Prevent releases to surface water that would result in sediment concentrations in 
excess of the sediment PRG of 1 mg/kg of total PCBs. 
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5. Methodologies for Screening and Evaluating 
Remedial Action Technologies  

The purpose of this section is to define the multi-step process that was used to screen and 
evaluate potential alternatives for each of the RAAs.  The technology selection and 
screening processes were conducted in accordance with USEPA’s RI/FS Guidance for 
CERCLA Sites (USEPA, 1988). Technologies evaluated included those presented in 
USEPA’s Contaminated Sediment Remediation Guidance for Hazardous Waste Sites 
(USEPA 2005).  

Several databases, guidance documents, and journal articles addressing remediation 
technologies and approaches were used to identify potentially applicable remedial 
technologies for OU4.  The following sources are of particular note:   

 Federal Remediation Technologies Roundtable website 
(http://www.frtr.gov/matrix2/top_page.html). 

 USEPA Hazardous Waste Clean-up Information (CLU-IN) web site 
(http://www.clu-in.org/). 

 Contaminated Sediment Remediation Guidance for Hazardous Waste Sites (USEPA, 
2005). 

 Technical Guidelines for the Environmental Dredging of Contaminated Sediments, 
ERDC/EL TR-08-29 (USACE, 2008b) . 

 Monitored Natural Recovery at Contaminated Sediment Sites, ESTCP Project ER-
0622 (ESTCP, 2009). 

 Assessment and Remediation of Contaminated Sediments Program, Remediation 
Guidance Document (USEPA, 1994). 

 Equipment and Placement Techniques for Subaqueous Capping (Bailey and 
Palermo, 2005). 

5.1. General Response Action Screening 
The first step was to screen GRAs for the RAAs.  For each GRA, technology classes for 
achieving the GRAs were selected.  The selected technology classes were then expanded 
into lists of potentially applicable process options. Applicable GRA process options were 
selected based on an understanding of the characteristics (physical and chemical) of the 
pertinent contaminated medium and the technologies that are available to address that 
medium.  The universe of potentially applicable technology types and process options 
was reduced by screening the technologies and process options with respect to technical 
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feasibility for the applicable RAA using the information collected during the RI, as well 
as other information generated during work on OU2 and OU3.  The major factors that 
influence the technical feasibility of remedial technologies for OU4 include the presence 
of various contaminant classes in the sediments and floodplain soils; the shallow depth of 
fractured bedrock under the sediment bed; the depth to groundwater in portions of the 
Site; the presence of capacitor debris in the side slopes of the former CDE facility 
adjacent to Bound Brook; the on-going discharge of contaminated groundwater to the 
brook; and the anticipated redevelopment activities at the former CDE facility property. 

The list of process options was refined by evaluating each in terms of technical 
implementability.  Process options that were clearly infeasible were eliminated.  Because 
remediation of OU4 encompasses three different media (sediment, soil, and 
groundwater), the screening process evaluated which process option was applicable to a 
particular medium.  The applicability of each GRA to the different media is indicated in 
the screening summary. The technologies identified and evaluated during this FS may be 
supplemented by other technologies during subsequent phases of OU4 studies, remedial 
design, and/or remedial construction. 

5.2. Technology Screening for Effectiveness, Implementability 
and Relative Cost 

Technologies and process options that were retained after the initial GRA screening for 
technical implementability were subjected to a second round of screening which involved 
evaluating each option in terms of implementability, effectiveness, and relative costs as 
described below. 

 Implementability refers to the technical and administrative feasibility of 
implementing a particular process option.  Technologies that are clearly not 
applicable to the OU4 Study Area were rejected during the GRA screening process; 
therefore, consideration of implementability focused on the administrative 
implementability of process options, including the following: 

 The constructability of the remedial technology or process option under current 
facility conditions. 

 The time needed to implement the remedial technology or process option to 
achieve beneficial results and to satisfy the RAOs. 

 Availability and capacity of off-site treatment, storage, and disposal services. 

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 5-2 

 



 

 

Section 5 
Methodologies for Screening and Evaluating Remedial Action 

Technologies  

 
The implementability evaluation also emphasized the institutional aspects of 
implementability, such as the ability to obtain necessary permits for work occurring off-
site, establishing substantive compliance requirements for work occurring on-site, and the 
availability of necessary equipment and skilled workers to implement the technologies.   

 Effectiveness involves the following considerations: 

 The ability of the process option to effect reductions in the toxicity, mobility, 
and/or volume of each of the contaminants of potential concern in each of the 
media to be remediated. 

 How well the process option would handle the estimated volume of 
soil/sediment/groundwater to be remediated. 

 The potential short-term impacts to human health and the environment during the 
construction and implementation phases. 

 How proven and reliable is the process with respect to the challenging geological 
conditions and concentrations of contaminants present at OU4. 

 Cost evaluations are based on the relative capital and operations and maintenance 
(O&M) costs.  Cost discriminators used for preliminary screening are defined in 
terms of high, moderate, and low, based on engineering judgment and previous 
experience.  In accordance with the RI/FS guidance (USEPA, 1988), cost plays a 
limited role in the preliminary screening of technologies and process options. 

A detailed discussion of the screening process result is presented for each of the RAAs in 
the following sections: Section 7.0 (SS), Section 8.0 (CD), and Section 9.0 (GW).  For 
the WL RAA, process options are identified and screened in Section 10.0.   

5.3. Rationale for Assembly of Alternatives 
Following the second round of screening, the retained remedial technologies and process 
options were used to assemble potential remedial alternatives for achieving the RAOs.  
The alternatives developed and screened in this FS are conceptual; the characteristics of 
these alternatives should be considered to be approximate and for comparison purposes 
only.  Specific design details would be addressed during the remedial design (RD) phase.   

Remedial alternatives must conform to the requirements identified in CERCLA, as 
amended, and to the NCP.  CERCLA Section 121(d) requires that Superfund remedial 
actions attain ARARs unless specific waivers are granted and that remedial actions be 
protective of human health and the environment.  CERCLA Section 121(b) and the NCP 
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identify the following statutory preferences when developing and evaluating remedial 
alternatives: 

 Remedial actions involving treatment which permanently and significantly reduce 
the volume, toxicity, or mobility of contaminants are preferred over remedial actions 
not involving such treatment. 

 Off-site transport and disposal of hazardous substances or contaminated materials 
without treatment is considered to be the least favored remedial action alternative 
when practical treatment technologies are available. 

 Remedial actions using permanent solutions, alternative treatment technologies, or 
resource recovery technologies shall be assessed.  

 Use engineering controls (i.e., containment) for wastes that pose a relatively low 
long-term threat or where treatment is impracticable. 

 Use a combination of methods where appropriate. 

 Use institutional controls, as appropriate, for short- and long-term management to 
prevent or limit exposure. 

The following assumptions have been made in developing the remedial alternatives for 
OU4: 

 There are no on-going contaminant releases from overburden soil at the former CDE 
facility because remediation activities at OU2 have been completed and the former 
CDE facility is capped.  This does not include material buried in the soil adjacent to 
the former CDE facility (i.e., capacitor debris observed in the deep soil borings 
advanced as part of the OU4 RI) and the banks of Bound Brook (side slope area) 
which will be addressed as part of OU4 under the CD RAA. 

 The OU3 ROD deferred addressing contaminated groundwater discharging to Bound 
Brook to OU4.  Although field investigation results combined with numerical 
modeling indicate that while groundwater contamination has attenuated and the 
bedrock has the capacity to further attenuate the plume, back diffusion of 
contaminants from the contaminated bedrock matrix into groundwater will cause a 
continuous discharge of CVOCs and PCBs into Bound Brook.  The anticipated 
timeframe for groundwater to meet Federal maximum contaminant levels is likely to 
be greater than a hundred years.  Because of this, the system for controlling 
groundwater discharges to the brook may need to be operated in perpetuity (i.e., 
significantly more than 30 years). 

 For cost estimating purposes only, it was assumed that the remedial alternatives have 
an implementation time frame of 30 years in accordance with CERCLA guidance for 
costing remedial alternatives.  The actual duration of the proposed remedies would 
be based on monitoring results.  The 30-year time frame and cost evaluations are 
used in the FS to provide a consistent basis for comparison of alternatives. 
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 It will be necessary to locate land in the Study Area to construct a sediment/soil 

processing facility. It is not anticipated that the former CDE facility will be available 
at the time of construction for OU4 so an alternative site will need to be identified.  
For purposes of analysis, it was assumed that a suitably-sized parcel would be 
identified roughly mid-point in the Study Area between RM4 and RM5. 

 Rail transport would be preferable for the off-site transport of contaminated material 
for treatment and/or disposal (if necessary), although that would entail locating a 
processing facility site with a rail spur or siding.  The feasibility of constructing a 
dedicated rail spur at the designated sediment/soil processing facility should be 
evaluated during the RD stage of the project. If a processing facility is not available 
with rail access, truck transport would be used. 

 In developing alternatives, consideration was given to combining 
technologies/process options or the use of selected process options on limited 
portions of the site.  For example, hydraulic dredging would not be effective for 
sediment removal for the majority of the sediment in the Bound Brook channel due 
to rocky conditions and debris in the brook; however, it is potentially feasible in 
New Market Pond.  Similarly, capping is not effective for the majority of the brook 
due to the low flow conditions during parts of the year (the amount of sediment that 
would need to be removed to accommodate the cap thickness and maintain water 
depth would eliminate the need for a cap over much of the area); however, it is 
potentially feasible in New Market Pond, with or without sediment removal, or in 
portions of the floodplain.  While capping may not be feasible to prevent contact 
with the contaminated sediment in the brook channel for the reasons described 
above, the excavation of bedrock from the bed of Bound Brook adjacent to the 
former CDE facility to permit the installation of a reactive cap to treat discharging 
groundwater in that area only (GW RAA) would be an exception to the general 
conclusion that capping is not feasible in the brook channel. 

 No remediation alternatives are proposed for surface water.  The primary approach 
to remediation of surface water would be to control the discharge of impacted 
groundwater and to remove contaminated sediment and soils within the OU4 Study 
Area, thereby preventing resuspension of sediments and potential transport of 
contaminated soils into Bound Brook during flood events.  The existing silt trap 
(located upstream of New Market Pond) would be retained and cleaned following 
sediment remediation.  During preparation of the FS, consideration was given to 
additional options that could be implemented in conjunction with other remedial 
activities at the site to improve surface water quality, such as chemical additives to 
promote settling of particle-associated PCBs and other contaminants.  No examples 
of full-scale uses of this approach at other sites were identified. While this approach 
may be feasible, its impacts are unknown.  Given the other alternatives under 
consideration, the use of an unproven technology was not warranted. 
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Section 5 
Methodologies for Screening and Evaluating Remedial Action 

Technologies  

 

5.4. Evaluation of Alternatives 
Each of the remedial alternatives developed was assessed using the evaluation criteria 
specified in the NCP as detailed in 40 CFR 300.430(e)(9). The objective of the detailed 
analysis was to provide enough information about each alternative to facilitate the 
selection of remedial actions for implementation.  The analysis consisted of the following 
components: 

 A detailed evaluation of each remedial alternative in relation to the two “threshold” 
criteria and five “balancing” criteria listed in the NCP. (Note: Under the NCP, there 
are two additional “modifying” criteria [i.e., state acceptance and community 
acceptance of the remedial alternatives] that are evaluated after the FS has been 
completed as part of USEPA’s Responsiveness Summary to the Proposed Plan.  
Information on these criteria is provided for reference only.) 

 A comparative analysis of the alternatives evaluated for each RAA to assess the 
relative performance of each alternative in relation to the others and the evaluation 
criteria. 

The nine evaluation criteria in the NCP are described in the following subsections. 

5.4.1. Threshold Criteria 
To be eligible for selection, an alternative must meet the two threshold criteria described 
below.  

Overall Protection of Human Health and the Environment.  Evaluation of the overall 
protectiveness of an alternative focuses on whether the alternative provides adequate 
protection and describes how risks associated with the potential site-specific exposure 
pathways are mitigated through removal, treatment, engineering, and/or institutional 
controls.  Overall protection of human health and the environment draws on the 
assessments of other evaluation criteria, especially long-term effectiveness and 
permanence, short-term effectiveness, and compliance with ARARs. 

Compliance with ARARs.  This evaluation criterion is used to assess whether a remedial 
alternative would satisfy the federal and state ARARs identified in Section 4.2 of this FS. 
If ARARs cannot be achieved, a waiver must be justified under one or more of the 
statutory criteria. 

5.4.2. Balancing Criteria 
The five “balancing” criteria are the primary criteria upon which the detailed evaluation 
and comparative analysis of alternatives is based.  The evaluation of each of the criteria is 
performed in sufficient detail to understand the significant aspects of each alternative and 
to identify the uncertainties associated with the evaluation. 
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Long-Term Effectiveness and Permanence.  The long-term effectiveness and 
permanence criterion addresses the results of a remedial action in terms of the risk 
remaining at the site after response objectives have been met.  Consideration should be 
given to residual risk remaining from treatment of residuals and/or untreated constituents 
at the conclusion of remedial activities and the requirement for a five-year review for 
contamination remaining on-site.  In addition, the evaluation should include an 
assessment of the adequacy and reliability of remedial controls, if any, that are used to 
manage residuals or untreated constituents remaining at the Site.  Issues for evaluation 
are type and degree of long-term management and O&M functions.   

Reduction in Mobility, Toxicity, or Volume through Treatment.  This criterion 
addresses the statutory preference for selecting remedial actions that employ treatment 
technologies that permanently and significantly reduce toxicity, mobility, or volume of 
the hazardous substances.   

Short-Term Effectiveness.  This criterion addresses the effects of the remedial 
alternative on human health and the environment during the construction, 
implementation, and operational phases of remedial action until response objectives have 
been met.  Consideration is given to protection of the community and workers during 
construction phases and the effectiveness and reliability of available worker protection 
measures.  Other considerations include the potential short-term adverse environmental 
impacts that may result from the implementation of an alternative and the time required 
to complete construction and O&M activities to achieve remedial objectives.  Estimated 
remedial timeframes are based on the time required to remediate sites with similar 
COPCs and conditions, COPC degradation data, and professional judgment.   

Implementability.  The implementability criterion addresses the technical and 
administrative feasibility of implementing an alternative.  Factors considered in this 
evaluation include the following: 

 Technical feasibility including the technical difficulties and unknowns associated 
with the construction and operation of a technology, the reliability of the technology, 
the ease of undertaking additional remedial actions, and the ability to monitor the 
effectiveness of the remedy. 

 Administrative feasibility including the activities needed to coordinate with other 
agencies and the effort and time required to obtain necessary approvals and permits 
from the other agencies (e.g., for off-site actions). 

 Availability of services and materials including the availability of adequate off-site 
treatment, storage capacity, and disposal services, the availability of necessary 
equipment and specialists and necessary additional resources, the availability of 
services and materials, and the availability of prospective technologies. 
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Cost.  The cost criterion for CERCLA evaluations is divided into two categories: capital 
costs and annual O&M costs.  Consistent with the RI/FS guidance (USEPA, 1988), cost 
estimates performed during the feasibility study stage are expected to provide an 
accuracy of -30 percent to +50 percent and are based on constant (no inflation) 2014 
costs.  Cost tables, including a summary of major cost assumptions, are presented in each 
section for the separate RAAs.   

 Capital Costs. Capital costs are defined as those expenditures required when 
initiating and implementing a remedial action.  These are short-term costs and are 
exclusive of costs required to maintain the action throughout the project lifetime.  
These direct costs include construction costs and expenditures for equipment, labor, 
disposal, start-up, and materials required during the remedial action installation.  Bid 
and scope contingencies are applied to the remedial alternatives, as appropriate, in 
accordance with USEPA cost estimating guidance (USEPA, 2000).  The bid 
contingency accounts for factors that tend to increase costs associated with 
constructing a given project scope, such as economic/bidding climate, contractor’s 
uncertainty regarding liability and insurance on environmental cleanup sites, adverse 
weather, and geotechnical unknowns.  The bid contingency also covers changes 
during final design and implementation.  Scope contingencies include provisions for 
inherent uncertainties such as expansion of the extent of remediation needed and 
regulatory or policy changes that may affect the initial assumptions.  The costs for 
predesign investigations, engineering design, construction management, and project 
management are also included in the capital costs. 

 O&M Costs. Annual O&M costs are associated with measures required to maintain 
the effectiveness of response actions.  These costs include labor, monitoring, 
materials, utilities, residuals disposal, administrative support, and Site reviews.  The 
cost estimates generated for this analysis are based on a 30-year O&M period; 
however, a longer timeframe may apply for some of the remedial alternatives.  For 
example, because of the TI waiver issued for OU3, GW alternatives are anticipated 
to operate in perpetuity.  

 Present Value Analysis. In order to compare costs for alternatives that have different 
implementation time frames, the present value for each alternative was calculated.  A 
discount rate of 7 percent is used for the present value calculation, in accordance 
with USEPA guidance (USEPA 2000).  Although USEPA guidance directs the use 
of a 7 percent discount rate for the FS present value analysis, the real 30-year 
discount rate as published in Appendix C of the Office of Management and Budget 
Circular A-94, Guidance and Discount Rates for Benefit-Cost Analysis of Federal 
Programs (January 2014), is 1.9 percent.   
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5.4.3. Modifying Criteria 
The modifying criteria were not addressed in this FS since they are evaluated after the FS 
is completed as part of USEPA’s Responsiveness Summary to the Proposed Plan; they 
are mentioned below in the interest of explaining the remedy selection process. 

State Acceptance.  This criterion provides the state–in this case, the State of New 
Jersey–with the opportunity to assess technical or administrative issues and concerns 
regarding each of the alternatives.  State acceptance is not addressed in this document, 
but would be addressed in the proposed plan and the ROD.   

Community Acceptance.  Issues and concerns the public may have regarding each of the 
alternatives fall under this criterion.  As with state acceptance, this criterion would be 
addressed in the ROD once comments on the FS and proposed plan have been received 
and evaluated.   
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6. Technical Implementability Screening 
for SS, CA, GW 

Results of the screening of technologies and process options identified for each GRA for 
technical implementability are discussed below. Table 6-1 lists the identified 
technologies and process options and summarizes the outcome of the technical 
implementability screening.  For each technology/process option, the associated RAA is 
identified.  

6.1. General Response Actions 
GRAs are broad classes of responses or remedies developed to meet the RAOs.  The 
GRAs consider the nature of the contamination (e.g., dissolved in groundwater and 
diffused into, or sorbed onto, the environmental media); the COPCs/COPECs; the 
physical, hydrological, and hydrogeological characteristics of the Site; and existing 
infrastructure.  Eight GRAs have been identified for OU4: 

 No Action 

 Institutional Controls  

 Monitoring 

 Monitored Natural Recovery (MNR)/ Enhanced Monitored Natural Recovery 
(EMNR)/Monitored Natural Attenuation (MNA) 

 Containment 

 Removal 

 Ex Situ Treatment  

 Beneficial Use/Disposal 

In reviewing GRAs for OU4, consideration was given to the results of work done at the 
Site for OU2 and OU3.  For example, there are two common GRAs for addressing 
groundwater contamination at CERCLA sites – removal and containment. 

 Removal GRAs (i.e., extraction) are designed to collect and treat contaminated 
groundwater reducing the mass or toxicity of contaminants.  

 Containment GRAs (i.e., hydraulic control) are intended to prevent the migration of 
contaminated groundwater.  
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In the OU3 RI, removal was not considered an applicable GRA for OU3 because most of 
the OU3 contaminant mass is present in the bedrock matrix and it has been determined to 
be technically impracticable (see Section 1.5.4) to reduce the volume, mobility, or 
toxicity of the contaminants through extraction and treatment.  On the other hand, 
containment was retained as an applicable GRA for OU3 because modeling performed as 
part of the OU3 RI showed that it was feasible to control the migration of contaminated 
groundwater in the upper portions of the aquifer through a limited pump and treat system. 
Containment options (i.e., hydraulic control) through groundwater extraction removes 
only the contaminant mass that is present in the bedrock fractures within the area of 
hydraulic influence and is not intended to remediate the entire groundwater plume, which 
would include bedrock pore water (matrix).   

In OU4, the primary concern associated with groundwater is preventing the discharge of 
contaminants into Bound Brook.  Because modeling during the OU3 RI showed this 
approach was potentially feasible, the containment GRA was retained for additional 
evaluation for OU4 as a means of controlling the discharge of contaminated groundwater 
to sediment and surface water to prevent recontamination of any in-stream remedy. 

USEPA invoked a TI waiver for OU3 in the OU 3 ROD (USEPA 2012) deferring action 
on the shallow groundwater in the vicinity of the former CDE facility that has the 
potential to discharge to Bound Brook.   

6.2. GRA: No Action 
Under the no action response, no remedial actions would be performed to reduce the 
toxicity, mobility, or volume of contaminated sediment, soil, capacitor debris, surface 
water or groundwater/pore water.  No institutional controls would be implemented as part 
of the No Action GRA.  The NCP requires that the No Action alternative be developed 
and evaluated to serve as a baseline against which the performance of other GRAs may 
be compared.  Therefore, the no action response will be retained for further evaluation for 
each RAA. 

6.3. GRA: Institutional Controls  
Institutional controls are legal or administrative measures designed to prevent or reduce 
human exposure to hazardous substances. The remedial technology identified under the 
Institutional Controls GRA consists of administrative restrictions focused on minimizing 
potential contact with contaminated media.  Institutional controls are generally 
implemented in conjunction with other remedy components. The process option includes 
the fish consumption advisory and waterway use restriction already in place for Bound 
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Brook and New Market Pond.  Additional controls could include land use restrictions in 
impacted upland areas to prevent human contact with and the spread of contaminants.  
This process option is technically feasible and has been retained for further screening for 
all RAAs. 

6.4. GRA: Monitoring 
This GRA relies on the regular on-going collection of data on conditions in the OU4 
Study Area to assess the potential risk to human health and the environment, and to 
determine if additional action is warranted.  Monitoring is usually incorporated into the 
long-term site maintenance to ensure that a remedial action has achieved the desired 
results or to monitor for changes in site conditions that could disrupt the installed remedy 
in the future. This approach may be warranted as the sole action in situations that do not 
pose an imminent threat of exposure to contaminants. This process option is technically 
feasible and has been retained for further screening for all RAAs. 

6.5. GRA: Monitored Natural Recovery (MNR)/Enhanced 
Monitored Natural Recovery (EMNR)/Monitored Natural 
Attenuation (MNA) 

This GRA relies on natural mechanisms including dispersion, dilution, adsorption, 
diffusion, and biodegradation to reduce contaminant concentrations in impacted media.  
Under this GRA, there is little to no intervention to manipulate the physical, geochemical, 
or hydrological regime.  MNR typically refers to sediment remediation; Enhanced MNR 
is a variation of MNR whereby a thin layer of soil is placed on top of the sediment to 
promote conditions conducive to MNR. MNA is used when referring to soil or 
groundwater remediation.  Comprehensive monitoring is a required component of this 
GRA to evaluate and verify the progress of MNR/MNA as well as a contingency plan 
defining the appropriate response action(s) should MNR/MNA not perform as expected.   

 MNR and EMNR are technically feasible and, therefore, were retained for further 
evaluation (SS RAA).   

 MNA was eliminated from further consideration for groundwater because the 
discharge of contaminated groundwater from the bedrock matrix in the vicinity of 
Bound Brook is expected to continue for decades, or perhaps centuries, and would 
prevent RAOs from being achieved in a timely manner. 

 MNR/EMNR/MNA were not considered suitable for the CD RAA due to the high 
concentrations of contaminants observed in soil samples, the depth of the 
contaminants within the soil column, and the proximity of the contaminants to 
Bound Brook and residential properties. 
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6.6. GRA: Containment 
Containment options typically are not aimed at reducing the volume or toxicity of 
contaminants but rather at controlling the spread of contaminants to existing or potential 
future downgradient receptors.  Containment technologies include barriers (e.g., cutoff 
walls such as slurry walls, sheet pile walls, or grout curtains), hydraulic controls (e.g., 
extraction pumping, interceptor trenches), capping, and structural controls (e.g., sediment 
traps).  These technologies contain the impacted medium in its current location 
preventing its migration and potentially allowing for subsequent removal.  The 
technology classes and associated process options screened under this GRA are described 
below. 

6.6.1. Technology Class:  Barriers 
Barriers serve either to prevent potential receptors from coming into contact with 
contaminants or to control the migration of contaminants. 

 Cutoff Walls: Cutoff walls are impermeable barriers installed in the ground that are 
used to prevent the migration of contaminated groundwater (GW RAA) There are a 
number of forms of cutoff walls that have been used at other CERCLA sites. 
 Slurry Wall:  A slurry wall consists of a vertically excavated trench that is filled 

with a low-permeability slurry mixture, such as a soil, bentonite, and water, to 
stabilize the trench walls. A soil-bentonite backfill material is then placed into the 
trench (displacing the slurry) to create the cutoff wall. Slurry walls provide a low 
permeability barrier with chemical resistance. Other wall compositions, such as 
cement/bentonite, pozzolan/bentonite, attapulgite, organically-modified bentonite, 
or slurry/geomembrane composite, may be used if greater structural strength is 
required or if chemical incompatibilities between bentonite and site contaminants 
exist.  Slurry walls are typically placed at depths up to 100 feet in unconsolidated 
media and are generally 2 to 4 feet in thickness.  At OU4, the installation of the 
slurry wall would entail controlled blasting to create a deep trench in the bedrock, 
potentially opening other fracture migration pathways that could reduce the 
intended effectiveness of the cut-off wall.  Installation of an impermeable barrier 
perpendicular to bedrock groundwater flow discharging to Bound Brook would 
merely divert the groundwater and associated contaminants around the wall, 
potentially causing the release of contaminants further along Bound Brook, to one 
of its tributaries, or to a new low-lying area.  Whether adequate attenuation of 
groundwater contaminants could be achieved during the new flow path, prior to 
eventual discharge, is highly uncertain; therefore, slurry walls were not be 
retained for further evaluation. 

 Grout Curtain:  Grouting consists of the injection of one of a variety of special 
fluids (e.g., epoxy, sodium silicate) or particulate grouts (e.g., Portland cement) 
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into the soil or bedrock matrix under high pressure.  Grouting reduces the 
permeability and increases the mechanical strength of the grouted zone.  When 
carried out in a linear pattern, grouting can result in a curtain (wall) that can be an 
effective barrier to groundwater flow.  The rate of grout injection and the spacing 
between the injection wells are critical.  If the injection rate is too slow, premature 
solidification occurs; if the injection rate is too fast, the formation may be 
fractured.  The advantage of a grout curtain is the ability to inject grout through 
relatively small diameter drill holes at unlimited depths.  The main disadvantage 
of grout curtains is the uncertainty that complete cutoff is attained, especially in 
fractured bedrock.  Given the highly fractured nature of the bedrock at the Site, it 
is unlikely that complete cutoff could be attained.  If constructed, a grout curtain 
would have the same impact on groundwater flow and discharge to Bound Brook 
as a slurry wall; therefore, this process option was not retained for further 
evaluation. 

 Sheet pile walls:  Sheet pile cutoff walls are constructed by driving sheet 
materials, typically steel, through unconsolidated materials with a pile driver or 
vibratory drivers.  This technology is not feasible for OU4 because it is 
technically infeasible to drive sheet pile material into bedrock; therefore, sheet 
piling was not retained for further evaluation. 

Cutoff walls would not be applicable to either the SS or the CD RAAs and site conditions 
limit their use for the GW RAA.  Therefore cutoff walls have not been retained for 
further evaluation. 

 Permeable Reactive Barriers (PRBs):  PRBs are generally intended for long-term 
operation to intercept and passively treat organic contaminants in groundwater.   
PRBs, unlike slurry walls or grout curtains, are designed to allow the flow of 
groundwater through the barrier to facilitate treatment of contaminants during the 
residence time within the barrier.  PRBs are installed across the flow path of a 
contaminant plume with the plume flowing passively through the wall. 
Contaminants carried within the water react with selected treatment materials placed 
within the wall to achieve treatment.  These reactive materials may include activated 
carbon (AC), zero valent iron (ZVI), chelators (ligands selected for their specificity 
for a given metal), sorbents, and microbes. The majority of PRBs installed to date 
use ZVI as the reactive medium in either a granular or nanoscale form to treat 
chlorinated organic contaminants; however, to effectively treat some of the 
constituents identified at OU4, such as PCBs, AC may need to be added to the ZVI 
(although the literature indicates that PCB dechlorination by nanoscale ZVI has been 
demonstrated, at least in bench-scale studies).  The media would need to be 
replenished periodically to maintain continuous operation of the system.  The 
selection of treatment media would be finalized during the RD. 
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As discussed in the OU4 RI (see Section 3.7), contaminated groundwater is 
discharging to Bound Brook in the portion of the brook adjacent to the former CDE 
facility. On the basis of OU3 hydraulic modeling results, the GRA concept envisions 
that the PRB would need to extend to an effective depth of 50 to 75 feet bgs along 
the northeastern and northwestern boundaries of the former CDE facility 
(approximately 1600 feet in length) to treat groundwater before it discharges to 
Bound Brook.  Further modeling of the groundwater flow regime during the RD, 
would be required to optimize the necessary construction depth to prevent discharge 
of groundwater contaminants to Bound Brook.  The modeling would need to 
consider the system design (e.g., the use of pumping wells either in the trench or 
down gradient of the trench to promote flow towards and through the PRB) and 
anticipated construction activities (e.g., controlled blasting and excavation creating 
new fissures and further flow paths through the bedrock and a high permeability 
rubble zone in the base of the trench) on the subsurface permeability. In addition, the 
PRB would need to be constructed as close to the brook as possible to avoid 
recontamination of the treated groundwater as it flows within the bedrock matrix, 
following passage through the PRB and before discharge to Bound Brook.   

PRBs represent a low O&M cost alternative compared to more active remediation 
systems such as a pump and treat system.  However, media replacement would have 
a significant impact on costs and the uncertainty on the required timing for media 
changeouts increases the risk associated with this alternative. Because the majority 
of the contaminant plume in the bedrock would remain untreated, it is expected that 
the PRB may be required to operate for decades or potentially centuries, assuming 
that it would continue for as long as concentrations of contaminants discharging to 
Bound Brook exceed PRGs. 

The use of a PRB has been retained for further evaluation for the GW RAA only.   

6.6.2. Technology Class:  Hydraulic Control 
Hydraulic control of groundwater would be aimed at preventing the contaminated 
groundwater in the shallow bedrock flow zone in OU3 from discharging into Bound 
Brook, thereby preventing potential recontamination of the sediment and surface water.  
As evidenced by the TI waiver issued for OU3 and information presented in the OU3 FS 
(Louis Berger 2012), it is technically impractical to extract and capture, or even treat in 
situ, the majority of the contaminant plume in the bedrock matrix.  However, hydraulic 
control aimed at capturing and extracting only the contaminants in the shallow 
groundwater which flows into Bound Brook is potentially feasible.  Potential options for 
hydraulic control include: 
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 Extraction Wells:  Hydraulic control may be achieved by controlling the direction 
of groundwater flow within capture zones, which are points of low hydraulic head to 
which nearby groundwater flows.  When groundwater is pumped from extraction 
wells, the groundwater potentiometric surface is modified.  By optimizing the 
extraction well locations and adjusting the groundwater pumping rates, the 
potentiometric surface can be manipulated to prevent contaminated groundwater 
carrying contaminants from migrating to receptors (in this case, Bound Brook).  This 
technology has been used at many sites including those in fractured rock settings, 
and may be technically feasible for OU4.  The water that is extracted would require 
treatment prior to discharge back into Bound Brook or to a publicly owned treatment 
works (POTW). Hydraulic control using groundwater extraction wells was retained 
for further evaluation. 

 Interceptor Trenches:  Interceptor trenches refer to a wide range of lateral 
groundwater collection systems, from tile-drain systems to deep horizontal well 
installations.  Recent technological advances in trench construction methods have 
led to the more frequent use of interceptor trenches.  Groundwater is directed to the 
interceptor trench as a result of a hydraulic head drop maintained across the length of 
the trench.  The hydraulic head drop can be a result of gravity drainage (as in a 
traditional French Drain) or can be induced by pumping from a collection sump 
attached to the trench system.  Interceptor trenches are typically used in shallow 
groundwater applications in unconsolidated media, offer no advantage over 
extraction wells, and are not cost-effective for hydraulic control at OU4 due to the 
need to excavate bedrock.  Interceptor trenches were not retained for further 
evaluation. 

 Impoundments: A dam could be constructed downstream of the Bound Brook 
groundwater discharge area to form an impoundment area with adequate water depth 
to counteract the hydraulic head of the groundwater discharging to the brook.  To 
create conditions that would prevent contaminated groundwater from discharging to 
the brook would require constructing a surface impoundment with a surface water 
level higher than the source area water level elevations, or at least 65 feet msl. The 
required elevation is based on a mean groundwater elevation of approximately 
63 feet msl recorded in Monitoring Well 14S-01 on the former CDE facility.  Water 
elevations in this area of the brook are currently between approximately 57 feet msl 
(at the downstream end) and approximately 59 feet msl (at the upstream end) based 
on 2012 water level measurements collected during the OU3 RI at surveyed staff 
gauges.  Because much of the area north of the facility and adjacent to the brook is 
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below elevation 65 feet msl, it would be necessary to either inundate the entire area 
or to create a large and complicated low-head dam.  Figure 6-1 outlines the areas that 
would be subject to inundation.  Based on a USGS topographic map of the area, this 
impoundment would likely inundate areas that are now occupied by residences, a 
park, and, potentially, commercial establishments.  Construction of a low-head dam 
to contain the impoundment would be a significant effort.  For this reason, the 
inundation scenario was not simulated in the OU3 groundwater model.  

If an impoundment were constructed, the diverted groundwater would be expected to 
discharge to Spring Lake, and possibly a location further downstream on Bound 
Brook or one of its tributaries. Decisions on the configuration of the impoundment 
would be necessary to accurately simulate its effect on groundwater flow; however, 
it is expected that the results of a detailed analysis would be similar to the 
impermeable liner scenario (see Section 6.6.3) with the majority of the contaminated 
groundwater being diverted towards the Park Avenue Well Field and Spring Lake.  

Inundation associated with this approach is expected to have significant adverse 
impacts on improved properties, requiring USEPA to negotiate costly land 
acquisition (see Figure 6-1).  Flooding is already a problem in sections of the brook; 
increasing the baseline water elevation would remove much of the available 
freeboard depth in the brook and tributaries, increasing the potential for flooding 
problems in the future.  The use of spillways or stream widening to provide 
additional capacity during flooding would substantially increase the amount of land 
impacted because of the flat terrain upstream of the former CDE facility. 
Coordination with the planned USACE flood study of Bound Brook would be 
critical.   

Due to the extended flow path, it is expected that the bedrock matrix would provide 
additional attenuation/matrix diffusion of groundwater contaminants prior to 
reaching the new discharge point.  Whether the attenuation of groundwater 
contaminants would be sufficient to meet PRGs prior to eventual discharge is highly 
uncertain.   

For these reasons, impoundments were not retained for further evaluation. 

Because the majority of the contaminant plume in the bedrock matrix would remain 
untreated, it is expected that, if implemented, a hydraulic control system may be 
required to operate for decades or potentially centuries, assuming that it would continue 
to operate for as long as concentrations of contaminants discharging to Bound Brook 
exceed PRGs.  
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Hydraulic control is only applicable to the GW RAA; the use of extraction wells for 
hydraulic control has been retained for further evaluation. 

6.6.3. Technology Class:  Capping  
Capping involves placing clean material over contaminated sediment or soil to isolate the 
underlying material, thereby preventing exposure to contaminants and/or controlling the 
infiltration of water through contaminated media and preventing the leaching of 
contaminants into surface or groundwater.  (It should be noted that capping and 
backfilling serve different purposes.  With capping, a significant portion of the 
contaminated media is left in place and the cap serves to isolate the contaminants from 
the environment. Backfilling is used to restore surface conditions to preconstruction or 
other design grades or, in the case of sediment, is placed over dredging residuals [i.e., a 
comparatively thin layer of sediment containing low levels of contaminants that remain in 
the waterway following dredging operations.]  Backfilling is not a process option, but 
rather a component of the removal process.) The capping material is selected based on 
the intended purpose of the cap.  Where isolation is the primary concern and infiltration 
control is not an issue, such as following sediment removal, coarse-grained materials are 
typically preferred over fine-grained materials.  The former is easier to place evenly, 
causes less turbidity during placement in water, and is less susceptible to erosion under 
high flow conditions.  Where infiltration control is important, a clay, geosynthetic, or 
composite (clay plus a geosynthetic material) cap is common.  Capping alternatives 
include a variety of approaches: 

 Sand/Soil Cap:  A subaqueous sand cap has been used at a number of CERCLA 
sites to isolate contaminated sediment from the environment. The subaqueous cap 
thickness (typically 6 to 18 inches thick depending on location and contaminants) is 
based on a number of factors including potential erosion forces, bioturbation, 
contaminant flux from groundwater/pore water discharge, potential for physical 
damage from site users, and ice scour during freezing conditions in a water body.  A 
subaqueous sand cap may be augmented by finer-grained organic soils to promote 
the reestablishment of benthic habitat following construction. Sand or soil caps can 
also be used in upland areas to isolate surface contaminants from site users.  Upland 
caps are typically 2 feet thick or more, depending on the location and site use, and 
covered with low-growing vegetation. Sand/soil caps have been retained for the SS 
RAA but rejected for the CD RAA. 

 Impermeable Cap:  An impermeable cap is a multi-layered cap constructed from 
low-permeability materials which is commonly used in upland areas to limit 
infiltration of water into waste/contaminant source materials and thereby 
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minimize/restrict leaching of contaminants into groundwater.  These types of caps 
are generally constructed of multiple layers each serving a different function in the 
overall performance of the cap.  Slope stability can be a concern if an impermeable 
cap is used in upland/bank areas where groundwater pressure can build up behind 
the cap and allowances are not made for drainage in the cap design.  In the CD RAA, 
an impermeable cap could be used to prevent the discharge of contaminated leachate 
into the brook.  However, the design of the cap would need to evaluate the need for 
capturing contaminated leachate from below the cap and treating it before it is 
discharged.  An impermeable cap was retained for the CD RAA for further 
consideration but rejected for the SS RAA. 

 Impermeable Liner: An impermeable liner (i.e., a ‘clay drape’) constructed of a 
geosynthetic liner or clay layer in the bed of Bound Brook could be used to prevent 
groundwater from discharging to the brook.  Constructing an impermeable liner 
system in the stream bed near the former CDE facility would change the local 
groundwater flow patterns resulting in the majority of the contaminated groundwater 
that currently discharges to Bound Brook, to move towards the Park Avenue Well 
Field; approximately one quarter of the contaminated water is expected to discharge 
to Spring Lake, Bound Brook, or elsewhere (refer to Figure 6-2).  Use of an 
impermeable liner in the brook has the potential to divert the contaminated 
groundwater to other discharge points in the brook, its tributaries, and area wetlands.   

The impact of such a liner system on conditions in Bound Brook was simulated 
using the calibrated groundwater model developed for OU3.  This evaluation 
required two simulations: 

 The first simulation incorporated an impermeable liner in Bound Brook only. 
This simulation indicated that much of the groundwater that currently discharges 
to Bound Brook would simply discharge to an unnamed tributary of the brook.   

 The second simulation included an impermeable liner in the unnamed tributary 
as well as well as in Bound Brook.   

In both simulations, the majority of the contaminated groundwater continued 
towards the Park Avenue Well Field if not allowed to discharge into Bound Brook.  
Figure 6-2 shows the particle tracks originating at the source area on the former CDE 
facility for each simulation, including the calibrated model base simulation. The 
following table shows the changes in groundwater discharge based on the two 
simulations.  Note that all groundwater not accounted for is expected to be diverted 
towards Park Avenue Well Field.  
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Simulation 
Adjacent 

Reach 
Upstream 

Reach 
Downstream 

Reach 
Unnamed 
Tributary  

Spring 
Lake 

Park Avenue 
Well Field* 

Calibrated -5,299 -147 -6,118 -275 -10,065 - 
Liner 1 -11 -225 -5,697 -446 -10,782 - 
Liner 2 -11 -226 -5,721 -2.4 -10,841 - 
Change in feet per day 
Liner 1 -5,288 78 -421 171 717 4743 
Liner 2 -5,288 79 -397 -272.6 776 5103 
Percentage of flow accounted for 
Liner 1 

 
-1% 

 
-3% -14% 82% 

Liner 2 
 

-1% 
  

-15% 84% 
Change in gpm 
Liner 1 -27.5 0.4 -2.2 0.9 3.7 25 
Liner 2 -27.5 0.4 -2.1 -1.4 4.0 27 
* - Assumes all unaccounted for water will be diverted to the Park Avenue Well Field 

Due to the extended flow path, it is expected that the bedrock matrix would cause 
additional matrix diffusion/attenuation of groundwater contamination prior to 
reaching the new discharge point. Whether the attenuation of groundwater 
contaminants would be sufficient to meet PRGs prior to eventual discharge is highly 
uncertain.  For this reason, an impermeable liner in the bed of Bound Brook was not 
retained for further evaluation.   

 Armored Caps: Armoring is a common addition to caps (both subaqueous and 
upland) to add physical stability in erosive settings.  The capping material is 
typically covered with stone or another armoring material.  Soil filter layers or 
support materials may be required when the armor stone is substantially larger than 
the base cap material to maintain cap and armoring integrity.  The need to armor the 
cap would be evaluated during the RD phase, if capping were the selected 
alternative. 

 Thin Layer Caps: Thin layer caps are similar to conventional subaqueous caps 
except that the cap thickness is typically less than six inches. Thin layer caps are 
typically not used in upland settings because of the likelihood that the capping 
material would be disturbed. Thin layer subaqueous capping is an emerging 
innovative technology that has shown much promise in bench-scale and in limited 
example pilot-scale applications.  In their application in potentially erosive 
environments such as in the brook where contaminated sediment transport has been 
documented, a thin cap could be easily disrupted exposing contaminants. In addition 
in shallow water, such as Bound Brook, the cap would be easily disturbed by people 
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walking in the stream, significant bioturbation, and wading animals.  A thin cap may 
be suitable in select areas such as New Market Pond but would still be subject to 
disruption through human activities along the shore or through erosion during 
flooding/dam releases.  For this reason, a thin layer cap was not retained for further 
evaluation. 

 Reactive Caps: Reactive caps incorporate materials such as AC, ZVI, apatite, or 
other agents into the capping material to enhance adsorption or in situ chemical 
reactions.  This approach is intended for circumstances in which contaminants are 
mobile and are expected to migrate through the cap as dissolved constituents into the 
surface water. For OU4, a reactive cap could be used to treat contaminated 
groundwater passing through the bed of Bound Brook at the point of discharge.  

A reactive cap would need to be installed bank-to-bank over the groundwater 
discharge zone (estimated at approximately 2400 feet in length).  Provisions for 
periodic replacement of the reactive media would also be needed. This approach 
represents a relatively low O&M cost; however, periodic media replacement costs 
would be high and the uncertainty on the required timing increases the potential cost 
risks associated with this alternative.   

Because the majority of the contaminant plume in the bedrock matrix would remain 
untreated, it is expected that the reactive cap may be required for decades or 
potentially centuries, assuming that it would continue in place for as long as 
concentrations of contaminants discharging to Bound Brook exceed PRGs. The use 
of a reactive cap has been retained for further evaluation for the GW RAA.     

Capping is effective in isolating contaminants and, in the case of reactive caps, 
treating/controlling the migration of contaminants.  However, under low flow conditions, 
the water depth in Bound Brook is less than one foot in some locations including areas 
near the former CDE facility that are likely to require remedial action.  Placement of a 
cap in the brook, without first dredging or over-excavating the area, would disrupt flow in 
the brook and potentially result in flooding and dispersion of contaminants into the 
surrounding floodplain.  Similarly, the construction of a cap in the floodplain could 
disrupt surface water flow patterns contributing to cap erosion and the subsequent 
transport of contaminants and/or adverse impacts from diversion of run-off onto 
surrounding properties.   

While care must be taken in their location and design, capping alternatives were retained 
for further evaluation for all three RAAs (SS, CD, and GW). 
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6.6.4. Technology Class:  Structural Controls 
Structural containment systems such as sediment traps create conditions within hydraulic 
systems that restrict or reduce flow to such an extent that suspended solids are removed 
from suspension through settling.  Several existing structures on Bound Brook serve as 
natural or man-made silt traps: 

 A silt trap exists upstream of the inlet to New Market Pond. 

 The dam on the downstream end of New Market Pond (RM3.4) acts like a silt trap 
retaining solids in the pond.  However, under high flow conditions, water behind the 
dam is bypassed and contaminated sediments are transported to downstream 
segments of the brook. 

 A dam at RM6 acts as a silt trap in the brook. Following remediation of the 
sediments, it may be advantageous to remove this feature to allow unrestricted 
downstream transport of less-contaminated sediments from sources upstream of the 
Study Area to assist with natural attenuation. 

 Twin culverts adjacent to the former CDE facility (RM6.6) act as a silt trap.  It may 
also be advantageous to remove this feature during remediation, for reasons 
discussed above. 

The effectiveness of a sediment/silt trap to remove suspended solids from the stream is 
impacted by the maintenance and timing of sediment removal from the trap. If trapped 
sediment is not removed on a regular basis to maintain storage capacity, the trap loses its 
effectiveness in trapping additional solids and trapped solids may be washed out of the 
trap during a large storm event. Although structural controls would not be effective in 
removing the bulk of the contaminants from the brook, they would assist in the control of 
suspended solids during remediation activities (i.e., silt fences around upland 
construction areas; silt curtains and silt barriers for dredging areas).  Silt traps are of 
limited effectiveness in controlling contaminated sediment in large scale settings such as 
the OU4 Study Area and will not be retained for further evaluation for any of the RAAs.  
However, cleaning and maintenance of the existing silt-trap located upstream of New 
Market Pond will be retained and included in the active SS RAA alternatives.   

6.7. GRA:  Removal 
The goals of the removal GRA are generally to remove as much of the contaminated 
material as is practical to limit exposure to contaminants, control potential contaminant 
migration, and prevent recontamination of previously clean areas. Removal GRAs 
include a number of technologies based on the contaminated medium such as dredging 
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(e.g., contaminated sediment removal under wet conditions); excavating (e.g., 
contaminated soils/sediments and debris removal under wet or dry conditions), and 
pumping (for contaminant mass reduction/extraction of contaminated groundwater).   

Removal is the most common approach used in mitigating contaminated soil and 
sediment and has been widely used in addressing contaminated groundwater.  In most 
cases the removed material requires treatment and/or disposal.  Containment is 
commonly used in conjunction with removal actions to control remaining contaminants 
and, in the case of contaminated soil/sediment removal, to restore the disturbed surface to 
a condition that can support other uses.  

6.7.1. Technology Class:  Excavation 
Excavation is one of the most common methods for handling contaminated soil at 
CERCLA sites and could be an effective option for managing contaminated floodplain 
soils and other upland soils such as the capacitor debris.  It may also be possible to divert 
or contain surface water in the brook using a combination of berming, coffer dams, 
pipelines, and pumping systems; once dry conditions are established, standard 
construction techniques can be used to excavate contaminated sediment in the brook.  
Excavation of sediment “in the dry” limits the potential spread of contaminants 
associated with dredge-related resuspension and allows for more complete documentation 
of contaminant removal through visual inspection and sampling of underlying materials.  
Excavation was retained for further evaluation for both the CD and SS RAAs.  

6.7.2. Technology Class:  Mechanical Dredging  
Mechanical dredging is similar to excavation but is usually carried out at least partially 
underwater and using a bucket or clamshell to remove solids from the base of a 
waterway.  For removing contaminated sediment, special enclosed “environmental” 
buckets can be used to minimize the release/resuspension of contaminants. Amphibious 
equipment can be used in low water areas. In some applications, mechanical dredging 
reduces the treatment requirements for the removed sediments (in comparison to 
hydraulic dredging) by limiting the amount of moisture that is mixed with the sediment. 
A primary disadvantage for mechanical dredging in OU4 is the limited access and 
obstacles in the waterway that may infringe on the ability to access portions of the site.  
Mechanical dredging was retained for further evaluation for the SS RAA. 

6.7.3. Technology Class:  Hydraulic Dredging 
Hydraulic dredges remove and transport dredged materials as a pumped sediment-water 
slurry to a central processing facility.  An important consideration in hydraulic dredging 
is the volume of makeup water required to form the slurry–this water is subsequently 
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separated from the sediment during dewatering and requires treatment prior to reuse or 
discharge.  The greater the solids content of the dredge slurry, the lower the volume of 
water requiring treatment–typically the solids content of the slurry ranges from 10 to 
20 percent by volume.  Factors influencing the solids content include dredge type, nature 
of the sediment, the condition of the equipment, and operator skill and experience.  
Hydraulic dredging has access limitations similar to mechanical dredging but could be 
used advantageous in locations such as New Market Pond.  Hydraulic dredging was 
retained for further evaluation for the SS RAA. 

6.7.4. Technology Class:  Extraction 
Groundwater management required in OU4 is limited to controlling potential impacts that 
contaminated groundwater migration and discharge may have on Bound Brook 
(previously addressed under the Containment GRA); therefore, a removal GRA for 
groundwater (GW RAA) has not be retained for further evaluation under OU4.   

6.7.5. Technology Class: Bioaccumulation  
Bioaccumulation (i.e., phytoremediation) involves the use of trees and other vegetation to 
remove contaminants from groundwater.  Uptake of contaminants by vegetation has 
proven effective for a range of contaminants (most commonly metals).  The removal rate 
varies based on the selected plants’ ability to absorb/extract the contaminant and thus has 
limited ability to stop the migration of contaminants.  Contaminants can be released back 
into the environment if the plants are not harvested regularly but are allowed to die and 
decay in place.  Since it is not effective on soil in the vadose zone or on sediment, and 
unlikely to have an impact on the contaminants in the bedrock matrix, bioaccumulation 
has not been retained for further evaluation for any of the RAAs.   

Appropriate removal technologies have been retained for all three RAAs. 

6.8. GRA:  Ex Situ Treatment  
The goal of ex situ treatment is to reduce the concentrations of contaminants to levels 
required for the selected discharge (in the event of groundwater) or disposal (in the event 
of soil/sediment) process option.  Ex situ treatment includes technologies that involve 
biological and physical/chemical processes, as well as transport for off-site treatment.   

6.8.1. Technology Class:  Biological Treatment 
Organics can be degraded biologically ex situ, either aerobically or anaerobically, using a 
variety of processes commonly used in treating wastewater and solids.  Biological 
treatment would not work on all contaminants (particularly inorganics and some 
recalcitrant organics) but can be used in treating VOCs and PCBs in groundwater and 
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potentially in solids. Biological treatment has been retained for further consideration as a 
component of a wastewater treatment train for the SS, CD, and GW RAA. 

6.8.2. Technology Class:  Physical/Chemical Extraction 
Soil washing is a common technology used primarily to separate coarse- and fine-grained 
soils recovered from maintenance dredging operations.  Because contaminants have been 
shown to bond primarily to fine-grained and organic particles, the coarse-grained 
materials typically retain few contaminants.  Recovered coarse-grained soils and 
sediments can potentially be disposed of/reused without additional treatment.  Depending 
on their characteristics, the fine-grained soils can be treated and reused or disposed of in a 
landfill.   

Sediment washing is an emerging technology that adds an additional step to the soil 
washing process using chemical extraction and the collision force of water to break the 
chemical bonds of contaminants attached to fine-grained materials.  The intent is to 
reduce the volume of material requiring landfilling. The sediment washing technology 
has not advanced to full scale commercial operation but shows some degree of promise in 
stripping a range of contaminants.  An on-site wastewater treatment plant able to meet 
applicable effluent limitations for discharge to the brook or to a POTW would be 
required. 

Sediment washing is an emerging technology that has not been used at a commercial 
level for the contaminants identified in the OU Study Area and has not been retained for 
further evaluation. Soil washing has been in use for a number of years in a range of 
applications and has been retained for further consideration in a treatment train for the SS 
and CD RAAs. 

6.8.3. Technology Class:  Presumptive Remedies for Treatment of 
Contaminated Groundwater 

Ex situ treatment may be required when the selected remedy involves groundwater 
pumping (e.g., under the Containment GRA) where the groundwater requires on-site 
treatment prior to discharge and when dredged sediment processing facilities generate 
wastewater requiring treatment prior to disposal.  Although the technologies employed 
for treating extracted groundwater and wastewater are important aspects of the remedy, 
they have no influence on reducing contaminant levels or minimizing contaminant 
migration or in preventing the discharge of contaminants to Bound Brook.  The 
technologies presented in USEPA’s Presumptive Response Strategy and Ex situ 
Treatment Technologies for Contaminated Ground Water at CERCLA Sites (1996) were 
evaluated.  These presumptive ex situ treatment technologies are well-understood 
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methods that have been used for many years in the treatment of drinking water and/or 
municipal or industrial wastewater.  The presumptive technologies presented below are 
the technologies retained for the development of remedial alternatives.  The presumptive 
response guidance document serves as the FS technology screening step (USEPA, 1996) 
for the ex situ treatment component of a remedy.   

The presumptive technologies for treatment of extracted groundwater containing 
dissolved organic contaminants and PCBs consist of the following: 

 Air stripping 

 Granular activated carbon 

 Chemical/Ultraviolet (UV) oxidation 

 Aerobic biological reactors 

The presumptive technologies for treatment of dissolved metals consist of the following: 

 Chemical precipitation 

 Ion exchange/adsorption 

The presumptive technologies that would be used in a treatment facility would be based 
on effluent characteristics and effluent limitations, and would be established during the 
RD. 

Appendix E contains an excerpt from the presumptive response guidance document 
(USEPA, 1996) providing descriptions, advantages, and disadvantages of these 
technologies.  In addition to the presumptive technologies listed in the guidance, other 
treatment components may be needed prior to (pretreatment) or subsequent to (post-
treatment) the presumptive technologies.  These could include pH adjustment, methods 
for separation of oil and/or grease from water and filtration technologies to remove solid 
particles (e.g., resulting from chemical precipitation, from oxidation, or other processes).  
These ancillary components are not addressed in detail in this FS but may be used when 
assembling ex situ treatment alternatives, as needed.   

These presumptive remedies are retained for further evaluation as part of a potential 
water treatment system to treat water generated by one or more the three RAAs.  

6.8.4. Technology Class:  Chemical Fixation 
Chemical fixation (also known as solidification/stabilization, or S/S) involves the 
treatment of soil and sediment with chemicals to bind selected contaminants to prevent 
leaching or to reduce the moisture content of soil or sediment.  S/S is commonly used for 
addressing landfill disposal restrictions for soil/sediment removed from remediation sites.   
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This technology was retained for further evaluation for the SS and CD RAAs. 

6.8.5. Technology Class:  Thermal Treatment 
Thermal desorption involves the application of heat to below-combustion temperatures, 
typically 200 to 1000 degrees Fahrenheit (°F) to volatilize water and organic 
contaminants.  Dewatering prior to treatment is usually required to control costs 
associated solely with thermally driving off moisture.  Thermal desorption processes take 
place under anoxic (little to no oxygen) conditions to prevent combustion.  A carrier gas 
or vacuum system transports volatilized water and organics to a condenser or a gas 
treatment system (e.g., a high-temperature, secondary combustion chamber).  Thermal 
desorption is typically performed on-site by a contractor with a modular facility.  
Thermal desorption was employed for the OU2 remedial action and successfully treated 
PCB- and VOC-contaminated soils at approximately 700-800°F; however, based on soil 
and sediment data, thermal desorption is unlikely to be appropriate for the SS RAA.   

This technology has been retained for further evaluation for the CD RAA. 

6.8.6. Technology Class:  Off-Site Treatment 
There are a number of types of permitted, commercially operated facilities that will treat 
and/or dispose of contaminated soil, sediment, and groundwater.  These types of facilities 
are classified as Treatment, Storage, or Disposal Facilities (TSDFs) under the Resource 
Conservation and Recovery Act (RCRA).  A TSDF includes one or more of the elements 
(treatment, storage or disposal) but not necessarily all three.  The following is a summary 
of potential TSDFs that may be applicable for handling contaminated media in the OU4 
Study Area: 

 Thermal Destruction:  The technology refers to incinerator units operating at 
temperatures of 1,400°F to 2,000°F (as opposed to the lower temperatures associated 
with thermal desorption). While both fixed site and modular systems may exist, 
thermal destruction is usually conducted at off-site commercial facilities.  There are 
six commercial facilities permitted and operating in North America accepting a 
variety of waste streams (both solid and liquid).  Thermal destruction may be 
applicable depending on the combination of constituents and the concentrations 
present.  This process option is not technically feasible for contaminated 
groundwater or dewatering effluent based on the anticipated volume of water 
requiring handling and, based on soil and sediment data, is unlikely to be necessary 
for the SS RAA.  However, thermal destruction was retained for further evaluation 
for the CD RAA. 
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 Vitrification: Vitrification is a process in which high temperatures (2,500°F to 
3000°F) are used to destroy organic chemicals by melting the contaminated sediment 
or soil to form a glass aggregate product.  Trace metals are trapped within the leach-
resistant, inert glass matrix.  Two facilities constructed by the Minergy Corporation 
were used to treat contaminated sediment from the Fox River sediment remediation 
project along with other waste streams.  One facility is still operating although it 
does not operate on a commercial basis (i.e., accepting outside waste streams).  This 
technology was not retained as a process option for any of the RAAs. 

 Publicly Owned Treatment Works:  This process option involves the direct 
discharge of untreated, extracted groundwater to a local POTW for treatment.  While 
some, but not all, POTWs have the ability to treat hazardous contaminants in a liquid 
form, the Middlesex County Utility Authority (MCUA) facilities require 
pretreatment of hazardous constituents prior to discharge to the collection system.  
Given the high concentrations of toxic organics (in particular chlorinated ethenes 
and PCBs) in the groundwater at OU4 (and hence wastewater generated from 
potential OU4 groundwater Containment GRAs) and other constituents (metals, 
PCBs), pre-treatment would be required prior to discharge to MCUA facilities (see 
the Discharge of Treated Water technology class).  Discharge of untreated 
groundwater to a POTW was evaluated for use under OU3 for a similar application 
and was rejected because of the potential costs associated with discharge to the 
available treatment facilities in the area and has not been retained for the OU4 Study 
Area as a process option for any of the RAAs.   

 Other TSDFs:  This process option involves the transport of contaminated media to 
a licensed RCRA facility for treatment or disposal (see also Section 5.3.7.2 for Off-
site Disposal in Landfills, a form of TSDF).  A number of permitted treatment 
facilities exist within 50 miles of the Site handling a range of media and 
contaminants.  The selection of the facility is based on the media to be treated and 
the contaminants in the media.  Not all facilities are permitted to handle all 
contaminants or media, or to provide all services.   

This process option is not technically feasible for contaminated groundwater or 
dewatering effluent based on the anticipated volume of water requiring handling.  
However, this approach may be feasible for contaminated soil or sediment, or 
capacitor debris depending on the concentration of contaminants in the material and 
the volume of material generated.  This process option was retained for further 
evaluation for the SS and CD RAAs. 
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6.9. GRA: Beneficial Use/Disposal 
The potential for beneficial use is dependent on the physical and chemical characteristics 
of the material.  Solids that meet state and federal requirements may be used as fill 
(typically on industrial or reclamation sites) or as cover soil in a landfill.  If the material 
cannot be beneficially used, it would be disposed of in a waste landfill.  The chemical 
characteristics would determine the type of facility that can accept the material 
(hazardous and/or Toxic Substance Control Act [TSCA] versus nonhazardous landfill).  
Extracted groundwater, with or without treatment, may also be used beneficially (e.g., 
landscape watering, industrial applications) depending on the characteristics of the water.  
If beneficial use is not feasible, the material would be disposed of in accordance with 
applicable regulations. 

6.9.1. Technology Class:  Upland Confined Disposal Facility 
Developing a dedicated confined disposal facility (CDF) for contaminated soil and 
sediment from OU4 is technically feasible; however, site conditions in the area are not 
conducive to developing an upland CDF in proximity to the OU4 Study Area.  The 
shallow groundwater and bedrock present a risk for future groundwater contamination if 
the CDF liner system were to fail.  In addition, there is limited open space available in the 
OU4 Study Area and the former CDE facility is anticipated to be redeveloped so it would 
not be available for use as a CDF in perpetuity.  While it is possible that land could be 
purchased for a CDF, the surrounding area is densely populated and it is likely that the 
CDF would have to be located some distance from OU4.  Constructing an upland CDF 
would also require long-term management to monitor the integrity of the facility to 
ensure that it did not pose a potential risk to human health or the environment in the 
future.  This process option was not retained for further evaluation for any of the RAAs. 

6.9.2. Technology Class:  Off-Site Disposal 
Treated and untreated solid material could be disposed of in an off-site permitted landfill.  
Landfills are one category of RCRA TSDFs (see Section 6.8.6) that are commonly used 
for the final disposal of contaminated media.  The type of landfill that could accept the 
material would depend on the characteristics of the` materials requiring disposal.  Low 
level contaminated material could potentially be disposed of in a RCRA Subtitle D 
(municipal) landfill while material that is characterized as hazardous under RCRA would 
require disposal in a RCRA Subtitle C (hazardous) landfill. Material with concentrations 
of PCBs greater than 50 mg/kg would require disposal in a TSCA or TSCA/RCRA 
permitted landfill.  
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Prior to land disposal, the sediment and/or soil would likely require dewatering.  In 
addition, land disposal restrictions (i.e., “Land Ban” regulations) require that hazardous 
materials exceeding the alternative treatment standard for underlying hazardous 
constituents ([UHC]; i.e., UHCs measured at 10 times the universal treatment standard 
[UTS]) must be treated prior to disposal to achieve either a 90 percent reduction of UHCs 
or a reduction in UHCs to no more than 10 times the UTS.  On the basis of available 
sampling data, it is anticipated that the majority of the contaminated soil or sediment 
would not require treatment; additional sampling would be necessary to confirm that all 
of the CD RAA soil/debris would not require treatment prior to landfilling.  Landfilling 
of contaminated soil and sediment was retained for further evaluation for the SS and CD 
RAA. 

6.9.3. Technology Class:  Aquatic Disposal 
Sediment can be disposed of in a confined aquatic disposal (CAD) unit or a nearshore 
CDF.  A CAD is an in-water disposal cell constructed below the mudline of the 
waterway; a nearshore CDF is an in-water disposal cell constructed within the waterway 
with the fill extending above the surface of the water and creating a “new” land surface. 
CAD/CDF options are not suitable for development given the size and configuration of 
the brook and New Market Pond and were not retained for further evaluation for any of 
the RAAs. 

6.9.4. Technology Class:  Discharge of Treated Groundwater and Other 
Wastewater 

A variety of options exist for the disposal of treated groundwater and other wastewater 
generated during site remediation (e.g., dewatering effluent, decontamination water, 
contact water from precipitation).  All of these options would require development of an 
on-site wastewater treatment plant incorporating one or more of the ex situ treatment 
technologies discussed in Section 6.8.  The components of the treatment train would be 
established during the RD phase.  Following treatment, one of the following options 
could be employed: 

 Discharge to Surface Water:  This process option involves the discharge of treated 
groundwater to Bound Brook.  While technically feasible, there is a potential for the 
additional flow in Bound Brook from the discharge to interfere with remediation 
activities downstream from the discharge point. Currently, the NJDEP classifies the 
Bound Brook reach within the Bound Brook Corridor as FW-2NT waters.  
Discharge to Bound Brook would necessitate treatment of groundwater to meet 
effluent criteria required for FW-2NT waters, which are more stringent than those 
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specified by MCUA (Appendix F).  Discharge of treated groundwater to Bound 
Brook is retained for further evaluation for all RAAs.   

 Discharge to POTW:  This process option entails the discharge of treated 
wastewater to MCUA for further treatment and disposal. (In Section 6.8.6, 
consideration was given to the discharge of untreated wastewater and rejected due to 
cost.)  A temporary discharge approval would need to be obtained from MCUA and 
the ex situ treatment system would need to be designed to meet MCUA’s discharge 
limitations (Appendix F).  This process option is technically feasible and was 
retained for further evaluation for all RAAs. 

 Deep Well Injection:  Deep well injection is a liquid waste disposal technology.  
This process option involves the use of injection wells to place treated or untreated 
liquid waste into geologic formations that have no potential to allow migration of 
contaminants into potable water aquifers.  This option is only technically feasible if 
transmissive zones are present deep in the fractured rock, or if the rock is fractured 
using hydraulic or pneumatic fracturing techniques.  While potentially feasible, this 
option was rejected in the OU3 FS because it is difficult to implement 
administratively and there is a significant potential for well fouling given the high 
concentrations of calcium, magnesium, and iron in the groundwater.  This process 
option was not retained for further consideration for any of the RAAs. 

6.9.5. Technology Class:  Beneficial Use 
Depending on local market condition and the physical and chemical characteristics of the 
material produced, beneficial use may be a viable option. 

 Sediment and soil: Soil and sediment have been used in a variety of applications 
including landfill cover soils, construction fill at brownfield sites, mine land fill and 
restoration, and even as topsoil. The potential for beneficial use of soil or sediment is 
dependent on the final physical and chemical characteristics of the material 
following treatment.   

 Capacitor debris:  Given the range of contaminants and their concentrations, it is 
unlikely that on-site treatment will make this material suitable for beneficial use. 

 Groundwater: For treated groundwater or surface water, the most common 
beneficial uses are landscape watering and industrial process water, although other 
uses may be feasible.  Reuse of treated wastewater is dependent on the ability to treat 
the water to a concentration meeting established limits for the contaminants of 
concern and the availability of an end user in the proximity of the treatment plant.  
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Generally reuse is limited to nonpotable water supplies because of the potential for 
contaminant breakthrough on the water treatment system and the risk to users. 

If an end use for the material can be identified and the final product can meet the 
user’s specifications, beneficial use could result in savings compared to alternative 
disposal options.  However, evaluation of beneficial use options requires specific 
information on the waste stream (primarily physical and chemical characteristics) as 
well as a thorough understanding of the needs of the end user. While beneficial use 
may be a viable option, it is difficult to evaluate its feasibility based on FS level 
assumptions.  It is recommended that beneficial use be given further consideration 
for SS and GW RAAs during the RD. 

6.10. Conclusions 
The retained process options are evaluated for the appropriate RAA in the following 
sections.  
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7. Sediment and Floodplain Soils (SS)  

7.1. Effectiveness, Implementability, and Cost Screening  
Figure 7-1 provides a summary of the initial GRA screening results for the SS RAA.  The 
retained technologies/process options were submitted to a second round of screening in 
accordance with the criteria presented in Section 5.2.   

7.1.1. No Action 
The No Action Alternative was retained as a baseline condition for evaluation purposes. 

7.1.2. Institutional Controls and Monitoring 
Implementability. Institutional controls such as a fish consumption advisory and a 
recreational use restriction on New Market Pond are currently in effect.  Additional 
restrictions on property use through zoning laws, permit limitations, and other land use 
controls are implementable.  Depending on the institutional controls, enactment and 
enforcement would require the cooperation of state and/or local officials, and affected 
property owners.  Monitoring programs for any of the media can be implemented but 
may require cooperation with local property owners to allow access to portions of the 
site.  

Effectiveness.  The effectiveness of institutional controls in preventing exposure to 
contaminated media is limited, and depends on their coverage and whether they are 
observed and/or enforced.  In general, institutional controls only limit future activities but 
do not address current exposure routes that are not modified by the new restrictions.  In 
addition, institutional controls would have no impact on reducing the exposure of wildlife 
in the area to contaminants.  Monitoring does not prevent potential exposure to existing 
contaminants, it merely allows for tracking conditions over time. Institutional controls 
and monitoring do not reduce the mass of contaminants nor do they prevent further 
contaminant migration.  Institutional controls and monitoring are commonly implemented 
in conjunction with other technologies. 

Costs.  The capital costs for establishing institutional controls are negligible.  The capital 
costs for monitoring are generally low; O&M costs will vary depending on the 
components of the monitoring program. 

Screening Decision.  In themselves, institutional controls and monitoring will not 
significantly reduce the risks associated with the SS RAA and would be most effective if 
used in conjunction with other remedial actions.  Institutional controls and monitoring are 
retained for further evaluation when used in conjunction with other processes. 
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7.1.3. Monitored Natural Recovery/Enhanced Monitored Natural 

Recovery/Monitored Natural Attenuation 
Implementability.  MNR/EMNR is readily implementable for sediment and MNA can 
be implemented for floodplain soils.  These options are commonly applied at sites either 
as stand-alone technologies or as a polishing step after active treatment or partial removal 
of highly contaminated sediment and soil.  MNR/EMNR/MNA are typically applied over 
long periods of time (e.g., decades) for sediment remediation.  

Effectiveness.  The effectiveness of MNR/EMNR/MNA varies depending on the efficacy 
of the various attenuation mechanisms (i.e., dilution, adsorption, dispersion, 
biodegradation).  USEPA’s Contaminated Sediment Remediation Guidance for 
Hazardous Waste Sites (USEPA, 2005) identifies MNR as a potential remedial 
alternative for managing contaminated sediments.   

The guidance document defines MNR as a remedy for contaminated sediment that 
typically uses ongoing, naturally-occurring processes to contain, destroy, or reduce the 
bioavailability or toxicity of contaminants in sediments.  USEPA guidance suggests that 
MNR should receive detailed consideration when the following apply: 

 Natural recovery is not incompatible with anticipated land use or new structures. 

 Expected human exposure is low and/or can be reasonably controlled by institutional 
controls. 

 Sediment bed is reasonably stable and likely to remain so. 

 Sediment is resistant to resuspension. 

 Contaminant concentrations in biota and in the biologically active zone of the 
sediment are moving towards risk-based goals on their own. 

 Natural recovery processes have a reasonable degree of certainty to continue at rates 
that would contain, destroy, or reduce the bioavailability or toxicity of contaminants 
within an acceptable time frame. 

 Contaminants already readily biodegrade or transform to lower toxicity forms. 

 Contaminant concentrations are low and cover diffuse areas. 

 Contaminants have low ability to bioaccumulate. 

 Knowledge of other potential upstream contaminant sources. 

Similar conditions apply to MNA in floodplain soils. 

Costs.  The capital costs for establishing a MNR/EMNR/MNA monitoring program are 
low.  The O&M costs are generally limited to monitoring of site conditions and would 
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vary based on the area included in the monitoring program and the suite of analytes (i.e., 
VOCs, PCBs, pesticides, metals, etc.).   

Screening Decision.  At OU4, MNA is not a viable process for the floodplain soil nor is 
MNR applicable to the majority of the contaminated sediment inventory in OU4 because 
the following criteria are not met: 

 Expected human exposure is low and/or can be reasonably controlled by 
institutional controls.  Because access to Bound Brook and the floodplain areas is 
not controlled and the proximity of residential populations to the brook, human 
exposure cannot be reasonably controlled. 

 Sediment bed is reasonably stable and likely to remain so.  As noted in the findings 
for the OU4 RI (Section 3), the sediment bed is not stable throughout much of the 
site. 

 Sediment is resistant to resuspension.  Resuspension is likely to occur and to 
continue in the future. 

 Contaminants already readily biodegrade or transform to lower toxicity forms. The 
sediment and floodplain soil contain a variety of contaminants, not all of which are 
amenable to biological degradation. 

Because of this, MNR/EMR/MNA are not viable process options for much of Bound 
Brook’s sediments and floodplain soils where contaminant levels are significantly 
elevated above PRGs (greater than 1 mg/kg) and human exposure is likely.  MNR may be 
effective in Reach 4 where low concentrations of contaminants have been detected or 
used in conjunction with other remedial actions to further reduce contaminant levels to 
the point where the fish advisory can be lifted or revised.  MNR will be retained for 
further evaluation. 

7.1.4. Containment 
One process option (capping) was retained for further evaluation under Containment.  
This option includes both subaqueous capping and upland (floodplain) capping scenarios.   

 Capping 7.1.4.1.

Implementability.  Construction of a cap to isolate sediment or floodplain soil is 
technically feasible, although site conditions may restrict its feasibility in some areas.  
For example, the use of a subaqueous cap in some sections of the brook, unless 
performed in conjunction with a sediment removal action (i.e., dredging to accommodate 
cap placement), could obstruct water flow, potentially exacerbating existing flooding 
problems. With the exception of New Market Pond, the required dredging to 
accommodate the cap thickness in most areas of Bound Brook would remove most or all 
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of the contaminated sediment inventory rendering a capping unnecessary.  Capping of the 
floodplain soils could obstruct overland surface flow routes, resulting in ponding of water 
behind the cap unless extensive filling and regrading of the capped area is included in the 
remedy. 

Some clearing of vegetation along the brook or in the floodplain would be required for 
access for cap construction.  Long-term monitoring and cap maintenance would be 
required for capping scenarios.   

Effectiveness.  As of 2004, in situ capping had been selected as a component of the 
remedy for contaminated sediment at approximately 15 Superfund sites (USEPA, 2005).  
Capping is considered effective at isolating low-solubility and highly-sorbed 
contaminants, such as those found in the OU4 Study Area.  Erosional forces in the brook 
during high flow events could reduce capping’s effectiveness over time unless armoring 
is added. As discussed in USEPA’s guidance document for sediment remediation, 
sediment caps should be designed to withstand forces associated with a 100-year storm or 
armoring should be provided.  

Capping is a relatively common technique for isolating contaminants in soils such as the 
floodplains.  Surface drainage patterns and erosive forces must be considered in cap 
design and would impact the selection of locations where capping would be appropriate.  
Armoring may be necessary to control erosion in flood-prone areas.  Maintaining the 
integrity of a cap is critical in its effectiveness and problems have arisen at sites when 
caps were not maintained.  This is a particular problem if the property where the cap is 
installed is not subject to regular inspection and maintenance or if the property ownership 
changes hands one or more times.  Access restrictions to capped areas may be required to 
maintain cap integrity. 

Costs.  The capital costs for capping are low to moderate and would be impacted by 
access issues and the need to armor sections of the cap to protect against erosion. O&M 
costs are related primarily to monitoring of the cap integrity and are generally low if 
routine maintenance is performed in a timely manner. 

Screening Decision.  Capping is an implementable, cost-effective solution for isolating 
contaminants both in sediment (New Market Pond) and in soil and will be retained for 
further consideration for use in either limited areas or in conjunction with a soil/sediment 
removal. 

7.1.5. Removal 
Three process options (mechanical dredging, hydraulic dredging, and excavation) were 
retained for sediment and floodplain soils under the Removal GRA.   
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 Mechanical Dredging 7.1.5.1.
Implementability.  Mechanical dredging would apply only to the removal of sediment 
within the brook or New Market Pond and would need to be combined with excavation 
for removal of floodplain soils. Given the water depth in much of the brook, amphibious 
equipment would be required under normal flow conditions.  Site access points/roads for 
equipment access would need to be constructed, requiring some clearing of trees and 
vegetation.  A land-based processing facility would need to be established for handling 
the sediment prior to off-site disposal.   

Effectiveness.  Mechanical dredging of contaminated sediment has been used for a 
number of years in a wide range of environmental settings and conditions.  
Environmental buckets with special closures and gaskets are available to reduce sediment 
losses and entrained water during dredging.  

Challenges in OU4 associated with mechanical dredging include access issues such as the 
low bridges and culverts (there are approximately 20 obstructions in the Study Area over 
the length of the waterway) that would require removing/resetting equipment; the 
difficulty in accessing material to be dredged in shallow areas; the solids that would 
likely need to be processed prior to disposal; the debris in portions of the waterway 
requiring removal and disposal; the rocky bed of the waterway (including bedrock 
outcrops) which is likely to interfere with the dredge bucket’s ability to remove overlying 
contaminated sediment in some portions of the site; and the potentially low strength soils 
in the adjoining floodplain areas making access difficult in some areas.  

Costs.  Costs for mechanical dredging are moderate but could be impacted by access 
issues and shallow water depths (which can cause difficulties for some environmental 
buckets). 

Screening Decision.  Mechanical dredging will be retained for additional evaluation. 

 Hydraulic Dredging 7.1.5.2.
Implementability.  Rocky streambeds and debris limit the use of hydraulic dredging 
throughout much of the Study Area; the technology would be most applicable to the 
relatively large inventory of contaminated sediment present in New Market Pond.  Site 
access points/roads would need to be established, potentially requiring some clearing of 
trees and vegetation.  A route for the pumping line to transfer the dredged materials slurry 
to a processing facility would need to be established, which could entail additional 
clearing. A land-based processing facility would need to be established for dewatering 
and processing the sediment slurry prior to disposal.   
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Effectiveness.  Hydraulic dredging is commonly used to remove soft unconsolidated 
sediment in a slurry form, which is then pumped to a processing facility prior to disposal.  
Challenges associated with hydraulic dredging include access restrictions such as low 
bridges and culverts that would require removing/resetting equipment; the generation of a 
large volume of water that would potentially need to be treated; the presence of debris 
that could hinder the productivity of hydraulic dredges; rocky surfaces in the waterway 
that would lower the productivity and recovery rates; encumbrances associated with 
pipelines needed to convey the dredged slurry; and the difficulty in accessing material to 
be dredged in shallow areas.  The use of hydraulic dredges would likely require that 
significant infrastructure be constructed to convey, process, and dewater dredged slurry 
in proximity to the dredge site.   

Costs.  Costs for hydraulic dredging are moderate but could be impacted by access 
issues. 

Screening Decision.  Due to site conditions, hydraulic dredging will not be retained for 
further evaluation as a system-wide approach but will be retained for limited portions of 
OU4, specifically New Market Pond. 

 Excavation 7.1.5.3.
Implementability. Excavation technologies employ conventional construction 
equipment readily available in configurations and sizes that conform to the access 
limitations and other constraints of the OU4 Study Area.  Excavation is implementable in 
all or a portion of Bound Brook and the floodplain for the removal of sediment and soil 
under either wet or dry conditions. A temporary water diversion system would be 
required to facilitate excavation of brook sediment “in the dry.”  The ability to achieve 
hydraulic isolation of the contaminated area during remediation would be a major benefit 
in the selection of excavation for sediment remediation.  Access points/roads would need 
to be established around the Site, potentially requiring some clearing of trees and 
vegetation.  In addition, some disruption to surrounding areas may be necessary to 
develop a bypass or pumping system for temporary brook diversion during sediment 
excavation; that temporary brook diversion system would need to be sized appropriately 
in order to minimize flood impacts during storm events. A land-based processing facility 
would need to be established for processing the soil and sediment prior to disposal.   

Effectiveness.  Excavation would be effective, particularly in removing sediments in the 
shallower portions of the brook and for removing floodplain soils.  Excavation would be 
most effective in sediment removal when a portion of the brook is hydraulically isolated 
using earthen dams, or by temporarily rerouting the water body using coffer dams, 
allowing removal “in the dry”.  “In the dry” removal would reduce the volume of 
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contaminants in OU4 while concurrently minimizing their mobility and avoiding 
sediment resuspension issues associated with removal via dredging.  In addition, 
excavation under dry conditions would allow for inspection and observation of the Site 
throughout the work. 

Costs.  The costs associated with excavation are dependent on the extent of the effort 
required to hydraulically isolate the site.  In general, excavation costs are moderate. 

Screening Decision.  Excavation will be retained for further evaluation.  It is expected 
that remediation of floodplain soils will require removal via excavation regardless of the 
remedial technique selected to address contaminated sediment. 

7.1.6. Ex Situ Treatment 
Three process options (soil washing, chemical fixation, and off-site processing) were 
retained for sediment and soils under Ex Situ Treatment. 

 Soil Washing 7.1.6.1.
Implementability.  Soil washing for particle size separation has been used commercially 
for a number of years in soil processing facilities and on sediments removed during 
navigational maintenance and some environmental dredging projects.  Package plants in a 
range of sizes are commercially available. An on-site wastewater treatment plant able to 
meet applicable effluent limitations for discharge to the brook or POTW would be 
required. Sufficient land for the layout of the treatment system would be required.  

Effectiveness.  Soil washing can be implemented using conventional equipment.  Soil 
washing has been proven to be effective on maintenance dredging projects and soil 
remediation projects to separate and recover a portion of the removed materials 
(generally the coarse-grained materials) with minimal treatment required, thereby 
reducing the volume and cost of contaminated soil/sediment (the concentrated fine-
grained materials) requiring disposal.    

Costs.  The cost for soil washing is comparatively low as part of an overall treatment 
system. 

Screening Decision.  Soil washing has a proven record of performance and will be 
retained for further evaluation as a component of a treatment process. 

 Chemical Fixation 7.1.6.2.

Implementability.  Ex situ chemical fixation to control leaching of certain contaminants 
from the soil/sediment (i.e., S/S) is technically implementable.  A range of fixation agents 
are readily available (e.g., pozzolanic materials such as cement kiln dust [CKD], Portland 
cement, and slag are commonly used) and conventional construction equipment is used to 
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mix the sediment/soil with the reagent.  This technology has been widely used to treat 
soil contaminated with the primary inorganics found in the soil and sediments of OU4.  
Testing would be necessary prior to full-scale implementation to determine the 
appropriate types and amount of binding agents.  Since contaminants are not removed or 
destroyed using this technology, the treated material would still require disposal at a 
landfill. 

Effectiveness.  The effectiveness of S/S is variable depending on the characteristics of 
the dredged material/excavated soil and the additives used.  S/S is commonly used for the 
treatment of inorganic contaminants. The volume and weight of the stabilized material 
may increase significantly depending on the amount of binding agent used.  The 
effectiveness of the process is measured based on the results of Toxicity Characteristic 
Leaching Potential (TCLP) tests to assess the characteristics of leachate from the treated 
material.  The addition of the pozzolanic material (used to stabilize the material) can also 
result in desiccation of free liquid (which may be required prior to landfill disposal) and 
an improvement of geotechnical properties. 

Costs.  The cost for S/S is low to moderate. 

Screening Decision.  S/S will be retained for further evaluation as a component of a 
treatment process. 

 Off-Site Processing 7.1.6.3.

Implementability.  A number of commercial TSDFs licensed for the treatment and/or 
disposal of hazardous waste are located in New Jersey and elsewhere.  Off-site treatment, 
away from the OU4 Study Area, may lead to an increase in truck traffic on local roads. 

Effectiveness.  Off-site treatment facilities employ a variety of types of treatment 
systems to manage a range of contaminants.  Facilities are available to treat the range of 
contaminants that have been identified in the OU4 Study Area. 

Costs.  Depending on the location of the proposed facility, transportation costs to ship the 
waste to the processing facility are likely to be high.  Processing costs are variable based 
on the volume of material and the contaminants involved but are generally moderate to 
high. 

Screening Decision.  Off-site processing will be retained for further evaluation. 

7.1.7. Beneficial Use/Disposal 
Two process options (off-site disposal and beneficial use) were retained for sediment and 
soils under the Beneficial Use/Disposal GRA. 
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 Off-Site Disposal 7.1.7.1.
Implementability.  Land disposal regulations under RCRA are based on four criteria: 
reactivity, ignitability, flammability and toxicity, for which toxicity is likely to be the 
primary concern for material from OU4.12  The type of contaminants and their 
concentrations would determine the type of facility that can accept the waste.  For 
materials containing more than 50 mg/kg of PCBs, disposal in a TSCA-permitted landfill 
or incineration is required.  For materials exceeding the toxicity criterion under RCRA,  
land disposal restrictions (“Land Ban”) require that materials with concentrations 
exceeding the alternative treatment standard for UHCs  (i.e., 10 times the UTS) must be 
treated prior to disposal to achieve either a 90 percent reduction of UHCs or a reduction 
in UHCs to no more than 10 times the UTS.  The type of treatment required depends on 
the contaminants exceeding regulatory limits.  A number of hazardous, nonhazardous, 
and TSCA landfills are available and have capacity for the disposal of waste from OU4.  
Prior to land disposal, the material must be dewatered such that it can pass the paint filter 
test. 

Effectiveness.  Disposal in a landfill is an effective method for final disposal of 
dredged/excavated sediments and soils.  Off-site landfills would need to be permitted to 
accept the types and concentrations of contaminants present in the waste stream. 

Costs.  Disposal and transportation costs are moderate to high. 

Screening Decision.  Off-site disposal will be retained for further evaluation. 

 Beneficial Use 7.1.7.2.

Implementability.  The State of New Jersey has a program to divert materials (including 
sediment/soil) from landfills to beneficial uses.  To be eligible for the program, treated 
sediment/soil must meet New Jersey (or other applicable state) standards for the material 
based on the intended end use of the material.  Common uses for soil or sediment include 
landfill cover, construction fill at brownfield sites, or mine restoration fill.  Material must 
meet a facility’s waste acceptance criteria as well as physical characteristic requirements 
for a particular use.  Beneficial use must take into account potential human and 
ecological health risks associated with exposure to contaminants in the sediment and soil.   

Effectiveness.  According to the NJDEP website, a number of projects have been 
successful in the application of beneficial use regulations; however, most of these have 
been at industrial facilities where the chemical characteristics of the material are well 

12 Land disposal restrictions also apply to “listed” waste but no RCRA-listed waste has been identified at the CDE site. 
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documented.  Identifying a beneficial use for sediment and/or soil with a range of 
contaminants and concentrations, as well as varying physical characteristics, is likely to 
be more difficult. 

Costs.  Costs would vary depending on the intended end use of the material.  Material to 
be used as fill under a structure and above the water table is likely to have less restrictive 
standards compared to material used in a public setting.  Transportation costs would also 
vary.  Costs are likely to be low or moderate depending on the degree of processing 
required. 

Screening Decision.  The evaluation of beneficial use options requires specific 
information on the waste stream (primarily physical and chemical characteristics) as well 
as a thorough understanding of the needs of the end user.  While beneficial use may be a 
viable option, it is difficult to evaluate its feasibility based on FS level assumptions.  It is 
has been retained but will not be given further consideration for the SS RAA until the 
RD. 

7.1.8. Summary of Retained Process Options 
Table 7-1 provides an overview summary of the technology screening process for the SS 
RAA.  Following screening based on the effectiveness, implementability, and cost, the 
following remedial process options have been retained for consideration in alternatives 
assembly: 

 No Action 

 Institutional Controls 

 MNR/EMNR/MNA 

 Containment 
- Capping of sediments in New Market Pond and floodplain soils. 

 Removal 
- Excavation of sediments “in the dry” after dewatering/temporary brook 

diversion. 
- Mechanical dredging of sediments. 
- Hydraulic dredging of sediments in New Market Pond. 
- Excavation of floodplain soil 

 Ex Situ Treatment 
- Soil washing. 
- Chemical fixation (i.e., solidification/stabilization). 
- RCRA TSDF (i.e., off-site processing). 
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 Beneficial Use/Disposal 

- Off-site disposal. 
- Beneficial use. 

7.2. Development of Alternatives 
Figure 7-1 summarizes the results of the secondary screening process on the technology 
and process options; Figure 7-2 provides a decision tree of potential alternatives based on 
the results of the screening process. The following three alternatives are proposed for 
further evaluation for the SS RAA at OU4: 

 Alternative SS-1: No Action 

 Alternative SS-2: Excavation/Dredging of Sediments and Soils  

 Alternative SS-3: Excavation/Dredging of Sediments, Excavation with Capping of 
Floodplain Soils, Limited Dredging with Capping of New Market Pond, and MNR of 
Depositional Areas  

Existing institutional controls will remain in place under both of the active alternatives 
until RAOs have been achieved at the site. Under Alternative SS-3, additional long-term 
use restrictions - including waterway use restrictions for New Market Pond and land use 
restrictions for capped floodplain soils - would need to be implemented to protect capped 
areas.   

The remedies rely on MNR to aid in achieving the remedial objectives.  The PRG of 
1 mg/kg total PCBs is not adequate, on its own, to achieve a protective level for a 10-4 
incremental lifetime cancer risk for fish consumption, which would require a PRG in the 
range of 0.25 to 0.38 mg/kg. However, it is expected that by addressing PCB-
contaminated sediments and soils currently at levels in excess of 1 mg/kg and eliminating 
ongoing sources of contamination to the sediment (i.e., the CD area and the groundwater 
discharging to Bound Brook), the OU4 remedial action, including natural recovery at the 
rates suggested by the high-resolution coring data, would reduce contamination in fish 
tissue to protective levels within a reasonable timeframe, conservatively estimated at 
100 years. 

The SS RAA alternatives in this section do not address contaminants discharged through 
the groundwater pathway from OU3 that have the potential to recontaminate the brook – 
control of the impacts from contaminated groundwater discharge to the brook is 
addressed by the GW RAA in Section 9.  However contaminated surface water, which is 
largely the result of resuspension of contaminated sediment or erosion of contaminated 
floodplain/stream bank soil, would be addressed (primarily) by the remediation 
alternatives (i.e., excavation, capping) for sediment/soil.  The existing silt trap at New 

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 7-11 

 



 
Section 7 

Sediment and Floodplain Soil (SS)  
 
Market Pond would be retained and cleaned following sediment removal work and 
throughout the duration of the remedy. 

7.2.1. Contaminant Distribution in Sediment and Floodplain Soils 
During the OU4 RI, PCBs were identified as the primary contaminant of concern in 
sediment and floodplain soils, with Aroclor 1254 the primary form of PCBs detected.  
Based on a review of contaminant profiles (Figures 3-4a-k), it was determined that other 
Site contaminants are generally co-located with PCBs and would be addressed during the 
removal of PCB-contaminated sediment.  For the development of remediation 
alternatives, dredging/excavation locations were identified based on the concentration of 
total PCBs in samples collected during the OU4 RI and historical studies.  Figure 7-3 
shows the distribution of Aroclor 1254 in sediment and floodplain soils across the Study 
Area based on existing data; additional sampling would be conducted during the 
predesign investigation to confirm these locations. 

Based on a PRG of 1 mg/kg for total PCBs for sediment and floodplain soils, it was 
estimated that the following volume of sediment and floodplain soil would need to be 
addressed under the SS RAA. 

 Brook sediment – The majority of the contaminated sediment in the brook is located 
in Reach 2 between RM4.1 and RM6.6.  The width of the brook in this area ranges 
from approximately 10 to 40 feet, with an estimated average width of 35 feet.  The 
thickness of sediment deposits varies but was assumed to average 2 feet over the 
length of Reach 2.  Based on these dimensions, there is approximately 34,000 cubic 
yards of contaminated sediment in Reach 2.  In addition, small depositional areas of 
contaminated sediment were identified downstream of New Market Pond during the 
RI and others may be identified during the predesign investigation.  The two known 
depositional areas are located at RM2.48 and RM3.03 and, combined, contain 
approximately 1,000 cubic yards of contaminated sediment. 

 New Market Pond sediment – The estimated average thickness of contaminated 
sediment in New Market Pond is approximately 3.5 feet (based on the OU4 RI).  The 
pond is approximately 17.6 acres in size, resulting in an estimated total volume of 
contaminated sediment in the pond of 99,000 cubic yards.  

 Floodplain soils – The floodplain soils include small depositional areas along the 
brook shoreline, the likely result of previous flood events, and larger depositional 
areas in Reach 2, primarily near the confluence of Cedar Brook and Bound Brook 
including portions of Veterans Memorial Park.  These deposits cover an area 
approximately 30 acres in size with measured contaminant depths ranging from less 
than one foot to four feet or more.  Because of the size of the impacted area, soil 
sampling was limited during the RI with the sampling program focusing on 
establishing the general vertical and horizontal limits of the contaminated soil.  For 
cost estimating purposes, an average 3 foot excavation depth was assumed in 
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impacted areas to account for the limited number of samples as well as the potential 
that additional areas may be identified during the predesign investigation outside of 
these primary 50 acres.  Based on these assumptions, approximately 150,000 cubic 
yards of contaminated soil is estimated to exceed PRGs in these areas. Actual 
horizontal and vertical limits of the soil removal will be based on the results of the 
predesign investigation.  Floodplain soil in the 2-acre area east of the former CDE 
facility will be addressed as part of the CD RAA. 

7.2.2. Alternative SS-1 – No Action 
Alternative 1 was developed from the NCP provision that requires consideration of a no 
action response to serve as a baseline for evaluating other remedial alternatives. 

Much of the contaminant mass present at OU4 was released decades ago (CDE was 
operational from 1936 to 1962) and has slowly dispersed into the environment through 
natural fate and transport processes. 

 Sediment: Bound Brook sediments were impacted by historical disposal of capacitors 
and process waste in the banks of the brook; erosion and transport of contaminated 
surface soils from the former CDE facility via storm run-off into the brook; and on-
going discharge of impacted groundwater into the brook.  Although the closure of the 
former CDE facility and recent remedial action at OU2 has reduced the discharge of 
contaminants to the brook, a significant volume of contaminated sediment remains in 
the brook and capacitor debris remains buried in the stream banks/side slope adjacent 
to the former CDE facility. Contaminated groundwater continues to discharge to the 
brook in the area adjacent to the CDE facility.   

Contaminated sediments have been carried downstream by surface water flows and 
have accumulated in low flow areas in the brook, in silt traps, and behind man-made 
dams and in culverts along the brook. The thickest sediment deposits exist in an 
approximately 3-mile stretch between a silt trap upstream of New Market Pond 
(RM4.3) and the twin culverts on the upstream side of the former CDE facility 
(RM6.6).  The majority of the sediment contaminants are persistent and do not 
degrade readily under most conditions.  While some of the contaminants may 
disperse through erosional forces in the brook (primarily under high flow conditions), 
estimates of contaminant half-lives from the high resolution sediment core collected 
in New Market Pond during the RI suggest that the sediment PCB half-life is on the 
order of 50 years, if similar conditions to those over the last 20 to 30 years persist into 
the future.  In general, for the cores examined, the highest concentrations of 
Aroclor 1254 were measured at the top of the core and burial via deposition of 
relatively “cleaner” more recent solids was not observed. 

 Soil: Floodplain soils were contaminated by the transport of contaminated sediment 
into the floodplains/wetlands surrounding Bound Brook during flooding.  With 
unremediated sediment deposits in the brook, the potential remains for the continued 
transport of contaminants to the floodplain soils.  Degradation and dispersion of 
existing contaminants is likely to be minimal. 
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 Surface Water: Surface waters are contaminated primarily from resuspension of 

contaminated sediments in Bound Brook and the erosion of its banks during flooding.  
Surface water sampling results also indicate an impact from contaminated 
groundwater discharge to the brook in the vicinity of the former CDE facility.  With 
unremediated sediment deposits in the brook resuspension and erosion, along with 
contaminated groundwater discharge, would likely continue to impact surface water 
quality. 

The no action response does not include containment, removal, disposal, or treatment of 
contaminated media.  In accordance with Office of Solid Waste and Emergency 
Response (OSWER) Directive 9283.1-33 (June 2009), it also does not include new 
institutional controls, although existing NJDEP fish consumption advisories would be 
expected to remain in place.  Improvements to contaminated media (sediment, floodplain 
soils, surface water and groundwater) would be through natural processes such as 
biodegradation, adsorption or diffusion, dispersion, and dilution.  Because this alternative 
would only be selected if the hazardous contaminants remaining at the Site were 
determined not to be a threat to human health and the environments, five-year remedy 
reviews are not required under this alternative.     

7.2.3. Alternative SS-2 – Excavation/Dredging of Sediments and Soils 
This alternative was developed to remove contaminated sediment from Bound Brook and 
New Market Pond along with contaminated soil from the surrounding floodplain and 
stream banks, thereby preventing human exposure and controlling impacts to the 
environment.  Options considered for removing material consist of dredging sediments in 
the wet or diverting Bound Brook and excavating contaminated sediments "in the dry;" 
both of these approaches would be coupled with conventional excavation of floodplain 
soils.  Excavation of the sediment “in the dry” allows greater control over sediment 
removal because of greater access, reduces the post-removal processing requirements due 
to the lower moisture content of the removed sediment, and minimizes the potential for 
dredging-related sediment resuspension and contaminant migration. For cost estimating 
purposes, stream diversion and excavation “in the dry” was assumed; however it is 
possible that a combination of excavation and dredging would be used.  Sediment in New 
Market Pond would be hydraulically dredged. 

Under Alternative SS-2, the brook would be divided into segments based on natural 
boundaries at the site (e.g., culverts, bridges, dams, etc.).  Working segment by segment, 
a pumping and pipeline system would be constructed to dewater each brook segment/cell. 
Temporary coffer dams would be installed across the brook and the surface water 
pumped through a temporary pipeline around the active portion of the work.  Following 
dewatering, contaminated sediments would be removed from the bed of the brook using 
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cranes, conventional excavators, drag line, or other construction equipment.  Sediment 
would be hauled to a central processing facility prior to shipment off-site for disposal.   

Floodplain soils would be excavated using conventional equipment with appropriate 
controls and modifications for work in wetland/soft soil areas.  Soil excavation areas 
would be backfilled and restored, as necessary following removal of contaminated soil.  
In most locations, then average floodplain soils removal depths are anticipated to be 
approximately 3 feet. 

During the RI, two depositional areas in which sediment PCB concentrations exceed the 
PRGs were identified in Reach 4 downstream of New Market Pond, at RM2.48 and 
RM3.03.  Sediment in these two areas would be excavated and hauled to the central 
processing facility.  Based on the spacing of transects during the RI, it is possible that 
other small depositional areas could be identified during predesign investigation sampling 
during the RD.  This alternative includes a provision for further sampling to attempt to 
identify other depositional areas, primarily in Reach 4, requiring remediation and to 
refine the limits of the currently defined areas of contamination.  

Backfill would be placed in disturbed areas to restore the streambed and floodplain to 
pre-removal grades, to cover and isolate residuals or remaining contaminants in the soil, 
to provide material for habitat restoration, and to restore surface water drainage patterns. 

During the RD, removal cells would be established for the areas where sediment and 
floodplain soils are to be removed.  Each cell would contain roughly the same volume of 
material to be removed and/or have the same footprint (square footage) – the exact 
volume and configuration of the cells would be determined during the RD phase along 
with the anticipated depth of excavation required for each removal cell.  Initial sediment 
removal depths would vary by location within the stream due to varying depositional 
amounts.   

Following the completion of removal activities in each cell and prior to backfilling, 
confirmatory samples would be collected to measure the concentration of the remaining 
contaminants and to verify that PRGs have been achieved.  A number of samples would 
be collected from within each cell and analyzed for total PCBs.  Because PCBs are 
generally co-located with other contaminants, the concentrations of total PCBs in the 
confirmatory samples would be used as an indication of the effectiveness of the removal 
process.  This approach would need to be reviewed during the RD based on the predesign 
investigation results, to determine if additional analytes (e.g., other OU4 COPCs or 
COPECs) need to be evaluated during confirmatory sampling. 

If the cells are large enough such that the collection of a statistically significant number 
of samples (approximately 25 to 30 samples) is feasible, the post-removal concentrations 
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from those samples can be used to calculate surface-weighted average concentrations 
(SWACs) for comparison to PRGs.  If the cells are not large enough to implement a 
SWAC approach, the analytical results would be individually compared to the PRGs.  For 
smaller cells to be considered “clean”, the analytical results from all the samples would 
need to meet the PRGs. 

While it would be technically feasible to dewater New Market Pond and excavate the 
sediment in the dry, this approach has a number of drawbacks including odors and fish 
kills.  Capturing and releasing fish up or downstream of the pond could allow the spread 
of PCB-contaminated fish beyond the limits of the fish advisory and increase the 
likelihood the general public would consume contaminated fish. For this reason, it is 
expected that hydraulic dredging would be used to remove the sediment in New Market 
Pond, thereby allowing ambient water levels to remain. 

Following removal, sediments and soils would be processed (as necessary) and disposed 
of in either a landfill or through beneficial use (if an alternative can be identified during 
the design process and material characteristics are suitable).  Work would progress from 
upstream to downstream (see Figure 7-4).   

Construction activities required to implement this alternative would include the following 
elements: 

 Access road(s) would be constructed along or near Bound Brook and in the portions 
of the floodplain where sediment and soil excavation would be required.  The access 
road(s) would be used by dump trucks hauling the sediment and soil from the brook 
and floodplains as well as access for support equipment.  The access road(s) may 
also serve as the route for the pipeline used in the brook diversion/dewatering 
operation.  It is anticipated that construction of the access road(s) would entail some 
clearing of existing vegetation.  Access road routes would be negotiated with local 
landowners during the design phase.  

 At the upstream end of each segment of the brook to be excavated, temporary coffer 
dams or similar structures would be constructed to divert the upstream water into a 
dewatering sump.  Water in the sump would be pumped (or if site conditions allow, 
drained by gravity) through a temporary pipeline to the next downstream segment of 
the brook.  As necessary, coffer dams would also be placed at the downstream limit 
of the segment and along the length of the streambed. Silt curtains and energy 
dissipaters may be used to prevent disturbance of sediment in the discharge locations.  
Once sediment excavation is complete and the area backfilled, a coffer dam and 
pipeline system would be constructed for the next segment of the brook and the 
diversion system from the completed segment would be removed, allowing the flow 
in the brook to return to its previous condition in the completed segment.  This 
sequencing would continue in the downstream direction.  
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 Approximately 15 years of data collected since 1972 (the data for some years were 

not available) is available from a gauging station downstream of the confluence of 
Green Brook and Bound Brook.  Based on a review of this data and data collected 
during the OU4 RI, it was assumed for cost estimating purposes that the flow 
diversion system would need to be sized based on a peak flow of approximately 
100 cfs and an average flow of approximately 20 cfs.  Baseline and peak flow 
conditions would need to be evaluated further during the RD phase to appropriately 
size the diversion system.  

 As necessary based on site topography, temporary coffer dams may be installed 
along the banks of the brook in the active work area to control flooding in the event 
of heavy precipitation. 

 A track-mounted excavator or other conventional equipment would be used to 
excavate the floodplain soils to an average depth of approximately 3 feet bgs.   

 The spread of contaminants during excavation would be controlled through the use 
of silt fences and silt curtains.  Silt curtains would be installed downstream of the 
removal operation to control resuspension.  Silt fences would be installed adjacent to 
areas where floodplain soils are being excavated. 

 Debris encountered in the brook would be removed prior to excavation, processed, 
and disposed of in accordance with applicable regulations. 

 Excavated soil and sediment would be transported by truck to a central processing 
facility for treatment prior to shipment off-site.  At the processing facility, sediment 
and soil would be segregated based on the characteristics of the material as 
determined during the design phase.  Material characterized as hazardous or TSCA 
waste would be stockpiled separately from material characterized as non-hazardous; 
material requiring processing prior to disposal would be stockpiled separately from 
material not requiring processing.  The processing facility would also be equipped to 
handle hydraulically dredged solids from New Market Pond, including dewatering. 

 Sediment and floodplain soil would be processed as necessary for disposal or 
beneficial use.  Processing steps would include dewatering to a moisture content 
required for additional processing or disposal.  Either passive or mechanical 
dewatering may be used.  The processed solids would be shipped to an off-site 
disposal facility.  To minimize local truck traffic, the preferred method of transport 
would be by rail.  This would require locating a processing facility site with a rail 
spur or siding.  The feasibility of constructing a dedicated rail spur at the designated 
sediment/soil processing facility should be evaluated during the RD stage of the 
project.  If a processing facility is not available with rail access, trucks may be used.  

 Disturbed areas would be regraded and backfilled with material suitable for habitat 
restoration.  As necessary, armoring would be provided to control erosion. 

 The existing silt trap, located upstream of the inlet to New Market Pond, would be 
cleaned following work in the brook to aid in surface water remediation.  As part of 
Site O&M, the silt traps would be cleaned regularly. 
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 Areas under bridges or in culverts that are not accessible to dredging/excavation 

equipment would be cleaned of contaminated sediment manually.  Hard surfaces 
(e.g., box culverts) would be pressure washed to remove sediment. 

 Following the completion of work, the processing facility would be decontaminated 
and the site restored. 

The work in the brook and floodplain areas would be conducted in segments based on 
natural boundaries at the Site (i.e., culverts, bridges, dams, etc.).  Areas would be 
backfilled, armored (if necessary), and habitat restored as soon as possible following the 
removal process to limit the amount of exposed residuals.  In work areas adjacent to 
residential areas, temporary fencing would be installed to control access.  The sequencing 
of work in the brook and the adjacent floodplains would be scheduled such that if heavy 
precipitation caused flooding, the impacts on already remediated areas would be 
minimized.  

Removed sediments and soils would be processed prior to disposal.  The processing 
requirements would vary based on the constituents in the sediment/soil but would be 
likely to include the following components: 

 Screening – depending on the specific components of the treatment train, multiple 
stages of screening may be required.  Initial screening would remove large solids 
such as rock and debris down to a size of approximately 4 inches.  If mechanical 
dewatering is used, secondary screening would remove solids down to less than 
½ inch minus size. 

 Soil washing processes – soil washing may be used to separate the granular materials 
(sand) from the fine-grained materials (silt, clay, organic matter), for both dredged 
sediments and excavated soils.  As discussed in the RI, contaminants are likely to 
sorb preferentially onto the fine-grained materials and in many instances the granular 
materials can be beneficially used or disposed of without additional processing.  In 
addition, soil washing can reduce the volume (and thereby the cost) of material 
requiring disposal. 

 Dewatering – either passive or mechanical dewatering could be used.  Granular soils 
are relatively free-draining and stockpiling the sediment and high moisture content 
soil may remove the water passively.  Alternatively, a mechanical dewatering plant 
can be installed at the processing facility to dewater the material. 

 Moisture conditioning – if passive dewatering is used, it may be necessary to 
moisture condition the soil or sediment prior to its shipment off-site for disposal.  
Cement, CKD, ash or other pozzolanic materials are commonly used for this 
purpose.  The reagent is mixed with the solids in a pug mill. 

 Stabilization/solidification – S/S is used to stabilize contaminants (primarily metals) 
in soil or sediment if concentrations exceed regulatory limits, and reduce the 
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leaching potential.  Once treated, the material must still be disposed of in a RCRA 
landfill since the contaminants have not been permanently removed. 

 Off-site treatment and disposal of hazardous or TSCA waste– it is possible that a 
portion of the material removed would be classified as hazardous under RCRA or as 
a TSCA waste (or both), requiring special handling.  This material would be 
segregated and shipped off-site for processing and disposal.  Potential options for 
handling this type of material would include the following: 

 RCRA processing facility – the closest RCRA TSDF is located in Kearny, New 
Jersey.  Processing costs vary based on the constituents. 

 Landfill – there are regional facilities licensed to accept material containing the 
primary contaminants present at the site in the concentrations observed at the site.  

 Thermal destruction – thermal destruction would be appropriate if the material 
contains a variety of contaminants which would each require a separate treatment 
train prior to off-site disposal or if extremely high concentrations of one 
contaminant were found.  Based on the available data, this is not anticipated to be 
necessary for the SS RAA soil and sediment. 

7.2.4. Alternative SS-3 – Excavation/Dredging of Sediments, Excavation 
with Capping of Floodplain Soils, Limited Dredging with Capping of 
New Market Pond, and MNR in Depositional Areas  

This alternative was developed to remove contaminated sediment from Bound Brook and 
New Market Pond, and contaminated soil from the surrounding floodplain and stream 
banks, thereby preventing human exposure and controlling impacts to the environment. 
However, this alternative would incorporate a combination of reduced removal with 
capping in several discrete areas of OU4 (see Figure 7-5).  Capping was not included for 
contaminants in the brook; under low flow conditions in the brook, there is the potential 
for the cap to be exposed and damaged and for the cap to disrupt flow within the brook.   

Under Alternative SS-2, the contaminated soil and sediment would be removed and 
disposed of off-site.  Alternative SS-3 is similar to Alternative SS-2 with the following 
exceptions: 

 Isolation capping of sediment in New Market Pond - hydraulic dredging would be 
used for partial removal of contaminated sediment in New Market Pond, coupled 
with construction of an engineered cap to isolate the remaining sediments from the 
environment.  Partial removal would entail the removal of enough material from the 
pond to accommodate the cap thickness without causing additional flooding, 
followed by construction of a subaqueous cap (assumed to be a 24-inch thick sand 
cap) to contain residual contaminants.  The depth of dredging would approximately 
6 inches greater than the planned thickness of the cap to maintain water depth, 
resulting in an estimated depth of dredging of 30 inches.  In some portions of the 
pond, this would remove the entire contaminated sediment inventory.  Long-term 
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use restrictions would be established for the pond to protect the cap from 
unnecessary disturbance and access agreements would be needed to provide for 
access for cap inspection and maintenance.   

 Containment/isolation capping of floodplain soils - capping would not be suitable in 
the portions of the floodplain bordering the streambed because of the potential for 
disrupting normal surface water flow patterns and the need for extensive armoring to 
protect the cap during high flow conditions.  However, capping may be an effective 
alternative in portions of the broad expanses of floodplain where contamination is 
laterally extensive (i.e., the area near the confluence of Bound Brook and Cedar 
Brook). The capped area(s) are estimated to cover approximately 15 acres (see 
Figure 7-6). Prior to capping, the area(s) would be stripped of vegetation along with 
the top one foot of soil.  In some areas this may remove the majority of contaminated 
soil. A minimum two-foot thick cap would be constructed over the remaining 
contaminants in the floodplain using standard construction equipment.  The intent of 
the cap would be to isolate the remaining contaminants in the soil from the 
environment and direct contact, not to control permeability or prevent leaching. The 
need for armoring of the isolation layer would be evaluated during the RD phase.  
Prior to capping, a surface water drainage plan would be developed for the area to 
ensure that the cap did not disrupt current flow patterns or that alternative drainage 
routes were available. Long-term use restrictions would be established for the 
capped area(s) to protect the cap from unnecessary disturbance and access 
agreements would be necessary to provide for access for cap inspection and 
maintenance. 

The remaining areas where floodplain soils exceed PRGs would be excavated for the 
full depth of contaminants, estimated at an average depth of approximately 3 feet.  
Following excavation and confirmatory sampling, the area would be backfilled and 
restored to preconstruction conditions. 

 MNR for depositional areas – the two known depositional areas in which sediment 
PCB concentrations exceed the PRGs downstream of New Market Pond (at RM2.48 
and RM3.03) would not be dredged but would be allowed to recover through MNR.  
Based upon the spacing of transects during the RI, it is possible that other small 
depositional areas could be identified during predesign investigation sampling 
during the RD.  This alternative includes a provision for further sampling to attempt 
to identify depositional areas, primarily in Reach 4, and assumes that MNR would be 
applied to these areas as well. 

Construction and sediment processing activities required to implement this alternative 
would be similar to Alternative SS-2 except as follows:  

 In New Market Pond, the cap composition and thickness would be designed to 
address bioturbation, erosion, consolidation and settlement, and chemical isolation 
(i.e., advective/diffusive contaminant flux).  The thickness of the cap may vary 
depending on the characteristics of the cap location.  Areas not receiving the cap 
would be backfilled to cover residuals. 
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 In the floodplain, site grading and capping would be conducted using standard 

construction equipment.  The cap would be constructed of a sandy loam material.  A 
vegetative layer (topsoil) would be placed over the sandy loam and seeded with 
grasses and other shallow rooted vegetation.  Annual O&M would be required to 
remove any deep rooted vegetation (e.g., shrubs and trees) to prevent disruption of 
the cap structure.  In addition, monitoring for and removal of burrowing animals 
would be required to maintain cap integrity.   

In areas of the brook adjacent to residential areas or public access areas, temporary 
fencing may be installed to control access to the work area.  The sequencing of work in 
the brook and the adjacent floodplains would be scheduled such that if heavy 
precipitation caused flooding, the impact on already remediated areas would be 
minimized.  

7.3. Detailed Evaluation of Alternatives 
The following sections evaluate the details of the proposed alternatives in accordance 
with NCP criteria. Cost summaries are discussed in this section and are presented on 
Tables 7-2 to 7-6.    

7.3.1. Alternative SS-1 - No Action 
In this alternative, no remediation systems would be installed or operated and no 
institutional controls would be implemented.  Improvements in water and sediment/soil 
quality would be only through natural attenuation of the contaminants by biodegradation, 
adsorption, diffusion, dispersion, and/or dilution.  

 Overall Protection of Human Health and the Environment 7.3.1.1.

This alternative would not be effective in protecting human health and the environment. 

 Compliance with ARARs 7.3.1.2.

This alternative would not meet chemical-specific ARARs pertaining to soil or water 
quality. Because no active remediation work would be performed, action-specific and 
location-specific ARARS would not apply.   

 Long-Term Effectiveness and Permanence 7.3.1.3.

This alternative would not be effective over the long-term or provide a permanent 
solution.  There would be no controls in place to prevent exposure to contaminated 
sediment, soil, surface water, or fish tissue in Bound Brook and the surrounding 
floodplain.  There would also be no mechanism to monitor the area to assess changes in 
toxicity of contaminated media over time.   
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 Reduction of Toxicity, Mobility, and Volume 7.3.1.4.

This alternative would have no significant impact on the toxicity, mobility, or volume of 
contaminants in OU4 – any changes that would occur would be through natural recovery 
mechanisms and, based on the historical record of conditions at the site, are likely to be 
limited.  There is no treatment so the statutory preference for treatment is not a 
component of this alternative.     

 Short-Term Effectiveness 7.3.1.5.

There would be no short-term impacts to site workers or the community during 
construction as no actions would be implemented.   

 Implementability 7.3.1.6.

There would be no technology, engineering, or administrative controls to implement 
under this alternative.     

 Cost 7.3.1.7.

There are no costs associated with the No Action alternative. 

7.3.2. Alternative SS-2 - Excavation/Dredging of Sediments and Soils 
This alternative was developed to remove contaminated sediment from Bound Brook and 
contaminated soil from the surrounding floodplains, to prevent human exposure and 
control impacts to the environment.  The proposed removal methods consist of 
excavation in the dry of the sediment and conventional excavation of floodplain soils.      

 Overall Protection of Human Health and the Environment 7.3.2.1.

The removal of contaminated sediment from the brook and soil from adjacent floodplains 
would be protective of human health and the environment since it would accomplish the 
following: 

 Reduce the contaminant concentrations to PRGs identified in the BHHRA that are 
protective of human health. 

 Reduce the contaminant concentrations to PRGs identified in the ERA as protective 
of the environment. 

 Restore habitat in the brook to aid in reestablishing benthic organism communities. 

 Limit the migration of contaminants to downstream water bodies via their removal 
and off-site disposal.  

 Reduce the amount of material that would be available to impact surface water 
quality.  
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 Compliance with ARARs 7.3.2.2.

Implementation of this alternative would comply with ARARs including the following:  

 Floodplain – The proposed sediment and floodplain soil removal program would 
comply with state and federal regulations regarding remediation and filling in 
floodplains. 

 Wetlands – Wetland areas adjacent to the brook, floodplain soil excavation areas, 
and access areas impacted by construction activities would be restored following 
construction. Consultation with federal and state authorities would occur prior to the 
start of work to establish compliance with substantive requirements.  

 Waste management – The processing and disposal of waste material generated 
during implementation of this alternative would comply with the requirements of 
HAZMAT (i.e., transport of hazardous materials), RCRA, CERCLA, TSCA, and 
state waste management regulations. 

 Air quality – Monitoring would be conducted during waste processing to ensure 
compliance with air emission limits.  Consultation with federal and state authorities 
would occur prior to the start of work to establish compliance with emission 
limitations. 

 Stormwater – Erosion and sedimentation control due to construction activities would 
be addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 

Implementation of this alternative would not address groundwater and drinking water 
quality ARARs which are addressed by the GW RAA (see Section 9). However, 
implementation would comply with water quality regulations associated with discharges 
to surface water or groundwater. 

 Long-Term Effectiveness and Permanence 7.3.2.3.

Under this alternative, potential human exposure would be controlled by the removal of 
contaminated sediment and floodplain soil.  Backfilling with clean material following 
removal would cover residual solids (i.e., contaminated sediment or soil that remains 
after dredging or excavation is completed, material released to the water column that 
resettles, eroded material, or material that cannot be removed due to site constraints) and 
provide the necessary conditions for habitat restoration in the brook and surrounding 
area.   

This alternative would be an effective approach for managing the contaminated sediment 
and floodplain soil in the Study Area.  
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 Reduction of Toxicity, Mobility, and Volume Through Treatment 7.3.2.4.

This alternative does not include any in situ treatment of contaminants and only limited 
ex situ treatment of contaminants as necessary for disposal of the material in a landfill or 
its beneficial use.  While the removal of the contaminated sediment and floodplain soils 
would reduce the volume and mobility of contaminants present in the OU4 Study Area, 
disposal of the material in an off-site landfill would have no impact on the toxicity, 
mobility or volume of the material through treatment.  Solidification/stabilization prior to 
disposal may be used to immobilize some contaminants but the volume of material 
requiring treatment is anticipated to be small.  It is estimated that approximately 
10 percent of contaminated sediment and soil would require treatment prior to disposal.   

 Short-Term Effectiveness 7.3.2.5.

The implementation of this remedy would involve the dredging/excavation of 
contaminated sediments and excavation of contaminated soil, transport of this material to 
a central processing facility, treating/processing the material, and shipment off site for 
final disposal/use.  The short-term impacts to workers and the community that are 
associated with these types of activities on similar construction projects include the 
following: 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects.  Seasonal weather conditions 
(cold/hot weather operations, rain and snow, wind chill) and work in and around 
water would increase the risk to workers, particularly for hypothermia during cold 
weather. 

 Water levels in Bound Brook can rise rapidly from precipitation within the 
watershed and can disrupt work, potentially with little warning. Monitoring of 
weather conditions upstream during work in the brook and planning for weather-
related emergencies would be required to mitigate these risks.  Localized flooding is 
also potential during large storms. 

 Potential exposure of construction workers to sediment, soil, and surface water 
contaminated with PCBs, metals, VOCs, SVOCs, pesticides during construction. 
While concentrations exceed state-promulgated soil cleanup objectives for some 
contaminants in some areas, contaminants are not at concentrations that would cause 
an immediate danger to life or short term health condition. Personal protective 
equipment (PPE) such as Tyvek coveralls, boot covers, and disposable gloves should 
be worn by site workers to prevent dermal exposure to contaminants.  In areas where 
contaminants are detected at concentrations that would have the potential to cause 
exposures above Occupational Safety and Health Administration (OSHA) 
permissible exposure limits, additional steps would be taken to minimize the 
exposure to construction workers. 

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 7-24 

 



 
Section 7 

Sediment and Floodplain Soil (SS)  
 
 Some construction activities could result in a low to moderate risk to workers 

through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 Construction traffic on area roads in an urban environment can pose risks to the local 
community both due to an increase in the number of trucks and the presence of 
equipment in unfamiliar areas.  In addition, many of the access routes for the 
construction vehicles would be on public lands adjacent to parks and schools.   

 Work within the streambed has the potential to resuspend contaminants in the water 
column and cause them to spread downstream.  This is of particular concern during 
large storm events which may overwhelm stormwater controls if not properly sized. 
Silt curtains would be used to minimize the dispersion of contaminants downstream.  

 Construction activities would temporarily disrupt the local wildlife while 
dredging/excavation is occurring.  However, construction in the brook would likely 
be limited to one or two 1,000 to 2,000 foot stretches at a time.  In most instances, 
areas to be impacted are surrounded by similar conditions and wildlife can 
temporarily relocate during construction.  Water-based wildlife would be impacted 
to a greater degree than land-based wildlife. 

 The construction process is likely to be disruptive to those living or working directly 
adjacent to the remediation areas (noise, odors, and lights). 

 Implementability 7.3.2.6.

Sediment dredging/excavation and soil excavation are common techniques for the 
removal of contaminated material using standard construction equipment. Numerous 
firms provide these types of services.  Where possible, work would be limited to public 
property; some access agreements may need to be negotiated with impacted property 
owners.   

 Cost 7.3.2.7.

Detailed costs are shown in Table 7-2.  Capital costs for this alternative are estimated to 
be approximately $187,300,000 (2014 dollars) and remediation (in-field construction 
activities) is estimated to take 2.5 years to complete.  No annual long-term O&M costs 
are anticipated for Alternative SS-2 although periodic costs for silt trap cleaning have 
been included.  The net present value, based on a 7 percent discount rate, for Alternative 
SS-2 is approximately $177,600,000.  
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7.3.3. Alternative SS-3 - Excavation/Dredging of Sediments, Excavation 

with Capping of Floodplain Soils, Limited Dredging with Capping of 
New Market Pond; and MNR in Depositional Areas 

This alternative was developed to remove contaminated sediment from Bound Brook and 
contaminated soil from the surrounding floodplains to prevent human exposure and 
control impacts to the environment, using a combination of removal and containment 
technologies. The proposed removal method consists of excavating sediments “in the 
dry” and conventional excavation of floodplain soils. Capping would be limited to 
isolation capping to prevent casual contact with contaminants. 

 Overall Protection of Human Health and the Environment 7.3.3.1.

The removal of contaminated soil and sediment from the brook and adjacent floodplains 
would be protective of human health and the environment since it would:  

 Reduce the contaminant concentrations to PRGs identified in the BHHRA as 
protective of human health. 

 Reduce the contaminant concentrations to PRGs identified in the ERA as protective 
of the environment. 

 Restore habitat in the brook to aid in reestablishing benthic organism communities. 

 Limit the migration of contaminants to downstream water bodies by their removal 
and off-site disposal or by capping to isolate the material from the environment.  

 Reduce the amount of material that would be available to impact surface water 
quality.  

 Small areas of the brook with contaminant concentrations exceeding PRGs would be 
allowed to recover through MNR over time. 

 Compliance with ARARs 7.3.3.2.

Implementation of this alternative would comply with ARARs including the following:  

 Floodplain – The proposed sediment and floodplain soil removal program would 
comply with state and federal regulations regarding remediation and filling in 
floodplains. 

 Wetlands – Wetland areas adjacent to the brook, floodplain soil excavation areas, 
and access areas impacted by construction activities would be restored following 
construction. Consultation with federal and state authorities would occur prior to the 
start of work to establish compliance with substantive requirements.  

 Waste management – The processing and disposal of waste material generated 
during implementation of this alternative would comply with the requirements of 
HAZMAT (i.e., transport of hazardous materials), RCRA, CERCLA, TSCA, and 
state waste management regulations. 
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 Air quality – Monitoring would be conducted during waste processing to ensure 

compliance with air emission limits.  Consultation with federal and state authorities 
would occur prior to the start of work to establish compliance with emission 
limitations. 

 Stormwater – Erosion and sedimentation control due to construction activities would 
be addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 

Implementation of this alternative would not address groundwater and drinking water 
quality ARARs which are addressed by the GW RAA (see Section 9).  However, 
implementation would comply with water quality regulations associated with discharges 
to surface water or groundwater. 

 Long-Term Effectiveness and Permanence 7.3.3.1.

Under this alternative, potential human exposure would be controlled by the removal of 
approximately 70 percent of contaminated sediment and floodplain soil in the Study Area 
with concentrations exceeding PRGs; approximately 30 percent of contaminated 
sediment and floodplains soils would be capped in-place to prevent contact; and less than 
1 percent of contaminated sediment in small depositional areas in the brook would be 
allowed to recovery naturally over time through MNR.  Backfilling of the brook with 
clean material would cover residual solids that might remain in place after removal 
operations are complete and provide the necessary conditions for habitat restoration in the 
brook.  Institutional controls would be implemented to prevent the capped areas from 
being disrupted and annual monitoring would be conducted to assess and maintain the 
condition of the caps.  While this approach would initially provide a high degree of 
protection, its long-term effectiveness is dependent on maintenance of the caps in 
perpetuity. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 7.3.3.2.

This alternative does not include any in situ treatment of contaminants and only limited 
ex situ treatment of contaminants as necessary for disposal of the material in a landfill or 
its beneficial use.  While the removal of the contaminated sediment and floodplain soils 
would reduce the volume and mobility of contaminants present in the OU4 study area, 
disposal of the material in an off-site landfill would have no impact on the toxicity, 
mobility or volume of the material through treatment. Solidification/stabilization prior to 
disposal may be used to immobilize some contaminants but the volume of material 
requiring treatment is anticipated to be small.  It is estimated that approximately 
10 percent of contaminated sediment and soil removed from the brook and floodplain 
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(approximately 7 percent of the total volume of contaminated material) would require 
treatment prior to disposal.   

 Short-Term Effectiveness 7.3.3.3.

The implementation of this remedy would involve the excavation of contaminated 
sediments “in the dry” and excavation of contaminated floodplain soil, transport of this 
material to a central processing facility, treatment/processing of the material, and 
shipment off site for final disposal/use.  The short-term impacts to workers and the 
community are associated with risks from activities on similar construction projects and 
include the following: 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects of similar size.  Seasonal 
weather conditions (cold/hot weather operations, rain and snow, wind chill) would 
increase the risk to workers, particularly for hypothermia during cold weather. 
Dewatering of the brook prior to sediment removal would reduce open water-related 
risks for site workers.  

 Water levels in Bound Brook can rise rapidly from precipitation within the 
watershed and can disrupt work, potentially with little warning. Monitoring of 
weather conditions upstream during work in the brook and planning for weather-
related emergencies would be required to mitigate these risks.  Localized flooding is 
also a potential hazard during large storms. 

 Potential exposure of construction workers to sediment, soil, and surface water 
contaminated with PCBs, metals, VOCs, SVOCs, pesticides during construction. 
While concentrations exceed state-promulgated soil cleanup objectives for some 
contaminants in some areas, contaminants are not at concentrations that would cause 
an immediate danger to life or short term health conditions. The use of PPE such as 
Tyvek coveralls, boot covers, and disposable gloves by site workers should prevent 
dermal exposure to contaminants.  In areas where concentrations are detected at 
levels that would have the potential to cause exposures above OSHA permissible 
exposure limits, additional steps would be taken to minimize the exposure to 
construction workers. 

 Some construction activities could result in a low to moderate risk to workers 
through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 Construction traffic on area roads in an urban environment can pose risks to the local 
community both due to an increase in the number of trucks and the presence of 
equipment in unfamiliar areas. In addition, many of the access routes for the 
construction vehicles would be on public lands adjacent to parks and schools.  
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 Work within the streambed (e.g., during coffer dam installation or the discharge of 

bypass water) has the potential to resuspend contaminants in the water column and 
subsequently spread them downstream.  This is of particular concern during large 
storm events which may overwhelm stormwater controls if not adequately sized.  
Silt curtains would be used to minimize the dispersion of contaminants downstream.   

 Construction activities would temporarily disrupt the local wildlife while excavation 
is occurring.  However, construction in the brook would likely be limited to one or 
two 1,000 to 2,000 linear foot stretches at a time.  In most instances, areas to be 
impacted are surrounded by similar conditions and wildlife can temporarily relocate 
during construction.  Water-based wildlife would be impacted to a greater degree 
than land-based wildlife. 

 The construction process is likely to be disruptive to those living or working directly 
adjacent to the remediation areas (noise, odors, and lights). 

 Implementability 7.3.3.4.

Contaminated sediment/soil excavation, coffer dam construction, and water bypass lines 
are common construction elements that require standard construction equipment.  
Numerous firms offer these types of construction services.  Work would be performed on 
to public property where possible; some access agreements would need to be negotiated 
with impacted property owners.  For brook diversion scenarios, controlling flow from 
upstream areas in the brook would pose potential problems because of the wide range of 
flows during storm events.  

 Cost 7.3.3.5.

Detailed costs are shown in Table 7-3.  Capital costs for this alternative are estimated to 
be approximately $165,700,000 (2014 dollars) and remediation (in-field construction 
activities) is estimated to take 2.5 years to complete.  For Alternative SS-3, long-term 
O&M costs are included for cap monitoring and repairs, and MNR sampling for the 
depositional areas.  Periodic costs for silt trap cleaning and cap maintenance have also 
been included.  The net present value, based on a 7 percent discount rate, for Alternative 
SS-3 is approximately $157,800,000.  
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8. Capacitor Debris (CD) 

8.1. Effectiveness, Implementability, and Cost Screening 
Figure 8-1 provides a summary of the initial GRA screening results for the CD RAA.  
The retained technologies/process options were submitted to a secondary round of 
screening in accordance with the criteria presented in Section 5.2.   

8.1.1. No Action 
The No Action alternative was retained as a baseline condition for evaluation purposes. 

8.1.2. Institutional Controls and Monitoring 
Implementability.  Planned restrictions on the development and future use of the former 
CDE facility (OU2) could be extended to the area of the CD RAA.  Depending on the 
institutional controls, enactment and enforcement would require the cooperation of state 
and/or local officials, and the affected property owners.  Site monitoring could be 
conducted periodically to assist in assessing the impact of the in-place contaminants on 
the environment.  Monitoring programs can be implemented but may require cooperation 
with local property owners to allow access to portions of the site.  

Effectiveness.  The effectiveness of institutional controls in preventing exposure to 
contaminated media in this setting is limited and depends on their coverage and on 
whether they are observed and/or enforced.  In general, institutional controls limit future 
activities but do not address current exposure routes that are not modified by the new 
restrictions.  Monitoring does not prevent potential exposure to existing contaminants, it 
merely allows for tracking conditions over time. Institutional controls and monitoring do 
not reduce the mass of contaminants nor do they prevent further contaminant migration.  
Institutional controls and monitoring are commonly implemented in conjunction with 
other technologies. 

Costs.  The capital costs for establishing institutional controls are negligible.  The 
majority of the cost associated with monitoring programs is accrued annually and varies 
depending on the size of the program, but is typically low. 

Screening Decision.  Institutional controls and monitoring alone would not significantly 
reduce the risks associated with CD and would be most effective when used in 
conjunction with other remedial actions.  Institutional controls and monitoring are 
retained for further evaluation when used in conjunction with other remedial processes 
for the CD RAA. 
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8.1.3. Containment 
One process option (capping) was retained for further evaluation under Containment. 

Implementability.  Constructing an cap over the remaining CD buried in the side slope 
of the former CDE facility is technically feasible. Site conditions may restrict the cap 
design in some areas due to the proximity of the brook, unless performed in conjunction 
with soil/debris removal. Capping without excavation of the CD could necessitate a 
substantial increase in the size or configuration of the cap in order to achieve stable 
conditions on the side slope.  Given the size of the floodplain in the area of the former 
CDE facility, capping alternatives are unlikely to impact water levels during flooding. 
Some clearing of vegetation along the brook or in the floodplain would be required for 
site access.  Long-term monitoring and cap maintenance would be required for any 
capping scenarios.   

Effectiveness.  Two types of capping systems are potentially feasible in this situation: 
isolation caps aimed primarily at separating the CD materials from humans and the 
general environment, and impermeable caps which have the added feature of controlling 
infiltration and reducing leaching associated with the CD materials.  Given groundwater 
elevations in the surrounding soil and bedrock, depending on the design there is a 
potential for cap failure particularly with an impermeable cap due to the buildup of 
groundwater behind the cap.  During predesign investigations, seasonal high and low 
groundwater elevations would need to be compared to the cap elevation to determine its 
feasibility and whether groundwater relief/interceptor trenches could be employed at the 
base of the cap to address a groundwater build-up concern.  Such measures would need to 
be considered in concert with the GW RAA. 

The primary concern associated with capping is in maintaining cap integrity.  Erosional 
forces in the brook and from stormwater runoff down the slope could impact the cap 
integrity, although armoring can be used to control erosion and protect the cap.  Slope 
stability is also a concern depending on the soil type, groundwater flow patterns in the 
side slope behind the cap, and surface water flow from above the cap on the former CDE 
facility property.  Block and rotational failure modes need to be evaluated during the cap 
design. 

Costs.  The capital costs for capping are low to moderate and would be impacted by 
access issues and the need to armor sections of the cap to protect from erosion.  O&M 
costs relate primarily to monitoring of the cap integrity and are generally low but must be 
continued in perpetuity. 
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Screening Decision.  Capping is an implementable, cost effective solution for isolating 
contaminants and will be retained for further consideration for use in either limited areas 
or in conjunction with Removal. 

8.1.4. Removal 
One process option (excavation) was retained for further evaluation under Removal. 

Implementability. Excavation is implementable for the CD RAA – either partial removal 
of the CD and the construction of an impermeable cap over the remaining CD or 
complete removal of the CD.  The primary concerns associated with either approach 
would be access to the area given the proximity of the side slope to the brook and 
potential slope stability issues, particularly in areas adjacent to the brook.  Predesign 
investigations may reveal the presence of CD material in other locations along the brook 
and near the former CDE facility.  Removal of the twin culverts on the former railroad 
line would be necessary to create a stable condition to maintain cap integrity in the long-
term. 

Effectiveness: Excavation (either partial or complete removal) is a common method for 
remediating waste materials, particularly when there is a relatively small volume of waste 
in a localized area, such as for the CD RAA.  Excavation of the CD would remove/help 
isolate the side slope as a source area for future contamination of the brook.  Complete 
removal would eliminate the need for site and cap maintenance in this area; partial 
removal and capping would entail maintenance of a capping system in perpetuity. 
Excavation is conducted with standard construction equipment using conventional 
industry procedures. 

Costs.  Costs for partial or complete excavation are moderate but could be impacted by 
access issues. 

Screening Decision.  Excavation is an implementable, cost effective solution for 
controlling CD contaminants in soil and will be retained for further consideration.  

8.1.5. Ex Situ Treatment 
Three process options (thermal desorption, thermal destruction, and off-site processing) 
were retained for CD materials under Ex Situ Treatment.  In addition, depending on the 
physical and chemical characteristics of the material excavated in the CD RAA, 
treatment/processing may be required prior to land disposal to comply with RCRA Land 
Ban regulations or TSCA. 
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 Thermal Desorption 8.1.5.1.
Implementability.  Thermal desorption was used during OU2 soil remediation to treat 
contaminated soil, operating at temperatures between 700 and 800°F.  There are a 
number of commercial thermal desorption process vendors.  Mobile package plants are 
available in sizes capable of treating from 20 to 100 tons of waste per hour.  Operation of 
the unit would require USEPA coordinate with NJDEP to establish air emission standards 
which could take several months.  High moisture content soil would need to be dewatered 
prior to treatment.  Land would be needed for a treatment facility to dewater and process 
the material.   

Effectiveness.  Thermal desorption was used to treat the soil from OU2 and has proven 
effective in the destruction of a range of organic contaminants.  The process is not 
effective on inorganics, which may require treatment through another method based on 
regulatory requirements.  Non-organic debris in the feed material can interfere with the 
treatment process.  

Costs.  The processing cost for thermal desorption is moderate; however given the low 
volume of CD RAA material likely to require treatment and the high fixed costs for 
startup and verifying substantive compliance requirements of a thermal treatment unit, 
the unit price would be high. 

Screening Decision.  Thermal desorption will be retained for further evaluation. 

 Thermal Destruction 8.1.5.2.

Implementability.  There are at least six commercial facilities in the U.S. permitted for 
the treatment of a range of hazardous waste materials including PCBs, metals, and 
pesticides.  These facilities are generally located in the Midwest and Western states, some 
more than 1200 miles from the OU4 Study Area.  The available capacity of the different 
systems as well as the availability of equipment to transport the material to the facilities 
would vary depending on the timing of remediation activities. 

Effectiveness.  Thermal destruction at a commercial incinerator is a proven means for the 
destruction of organic contaminants.   

Costs.  The cost to process (dewater), transport, treat and dispose of the treated material 
is high. 

Screening Decision.  Thermal destruction is currently the only proven method for 
destruction of certain contaminants at concentrations exceeding UTS and that can handle 
a range of contaminants. It is also the only permitted treatment for some materials/items 
under TSCA.  Depending on the combination of materials and contaminants and their 
concentrations in the CD, multiple, separate treatment processes could be required before 
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landfilling of the material would be permissible under federal and state regulations, 
making thermal destruction potentially cost-effective.  Thermal destruction will be 
retained for further evaluation. 

 Off-Site Processing 8.1.5.3.

Implementability.  Commercial TSDFs licensed for the treatment and/or disposal of 
hazardous waste are located in New Jersey and elsewhere.   

Effectiveness.  Off-site treatment facilities employ a variety of types of treatment 
systems to manage a range of contaminants.  Facilities are available to treat the range of 
contaminants that have been identified in the OU4 Study Area. 

Costs.  Depending on the location of the proposed facility, transportation costs to ship the 
waste to the processing facility are likely to be high.  Processing costs are variable based 
on the volume of material and the contaminants involved but are generally moderate to 
high. 

Screening Decision.  Off-site processing will be retained for further evaluation. 

8.1.6. Beneficial Use/Disposal 
Two process options (on-site disposal and off-site disposal) were retained for CD 
materials under Beneficial Use/Disposal.  Beneficial use of the material is not considered 
feasible for the waste identified in testing of the CD RAA. 

 On-Site Disposal 8.1.6.1.
Implementability.  During the OU2 soil remedy, material treated using thermal 
desorption was subsequently placed on-site and contained under an asphalt cap.  A 
portion of the excavated soil was not treated using the on-site thermal desorption process 
and was shipped off-site for disposal.   

Effectiveness.  On-site placement within the limits of the former CDE facility property 
was determined to be an effective alternative for managing the capacitor debris in the CD 
RAA, following treatment using thermal desorption.  The existing grades established 
during the OU2 soils remedy would need to be modified, however, to accommodate the 
additional material.  Changes in site grades may impact the stormwater collection system. 

Costs.  On-site disposal costs are low. 

Screening Decision.  On-site disposal will be retained for further evaluation. 

 Off-Site Disposal 8.1.6.2.
Implementability.  Land disposal regulations under RCRA are based on four criteria: 
reactivity, ignitability, flammability and toxicity, for which toxicity is likely to be the 
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primary concern for material from OU4.  For materials exceeding the toxicity criterion 
under RCRA, land disposal restrictions require that materials with contaminant 
concentrations exceeding the alternative treatment standard for UHCs (i.e., 10 times the 
UTS) must be treated prior to disposal to achieve either a 90 percent reduction of UHCs 
or a reduction in UHCs to no more than 10 times the UTS.  

The contaminants and contaminant concentrations would determine the type of facility 
that can accept the waste.  For materials containing more than 50 mg/kg of PCBs, 
disposal in a TSCA permitted landfill or incineration is required. 

A number of hazardous, nonhazardous, and TSCA landfills are available and have the 
capacity for the disposal of waste from the CD RAA.  Prior to land disposal, the material 
must be dewatered such that it can pass the paint filter test; excavated material from the 
CD RAA is not expected to require significant, if any, dewatering.  

Effectiveness.  Disposal in a landfill is an effective method for final disposal of 
excavated materials.  Off-site landfills would need to be permitted to accept the types and 
concentrations of contaminants present in the waste stream. 

Costs.  Disposal and transportation costs are moderate to high. 

Screening Decision.  Off-site disposal will be retained for further evaluation. 

8.1.7. Summary of Retained Process Options 
Table 8-1 provides an overview summary of the technology screening process for the CD 
RAA.  Following screening based on the effectiveness, implementability, and cost of 
each alternative, the following remedial process options have been retained for 
consideration in alternatives assembly: 

 No Action 

 Containment 
- Capping. 

 Removal 
- Excavation (either partial or complete). 

 Ex Situ Treatment 
- Thermal Desorption. 
- Thermal Destruction. 
- RCRA TSDF. 

 Beneficial Use/Disposal 
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- On-Site Disposal. 
- Off-Site Disposal. 

8.2. Development of Alternatives 
Figure 8-2 summarizes the results of the secondary screening on the technology and 
process options; Figure 8-3 provides a decision tree of potential alternatives based on the 
results of the screening. The following alternatives are proposed for the CD RAA at 
OU4: 

 Alternative CD-1: No Action 

 Alternative CD-2: Surface Excavation, Capping, and Containment 

 Alternative CD-3: Full Depth Excavation, Thermal Desorption, and On-Site 
Burial of Treated Materials 

 Alternative CD-4: Full Depth Excavation and Off-Site Disposal 

For Alternative CD-3, land use restrictions planned as part of the OU2 remedy would 
need to be expanded to include the CD RAA.  Additional institutional controls limiting 
construction in/on the side slope and toe of slope area may be required, particularly if 
material is left in place (i.e., if full excavation is not performed).   

8.2.1. Alternative CD-1 – No Action 
Alternative CD-1 was developed from the NCP provision that requires consideration of a 
no action response to serve as a baseline for evaluating other remedial alternatives. 

CD was buried at the former CDE facility (and potentially in other unidentified areas near 
the former CDE facility) sometime between 1936 and 1962.  Contaminants have leached 
from the burial area into the environment through subsurface fate and transport processes.  
These processes would continue into the future unless some action is taken to control the 
source (i.e., buried PTW material). High flow events in Bound Brook historically 
exposed buried CD waste and permitted the transport of capacitors downstream in Bound 
Brook until an erosion control and armor layer on the banks of Bound Brook was 
installed during a 2008 USEPA removal action.   

The no action response does not include containment, removal, disposal, or treatment of 
contaminated media.  In accordance with OSWER Directive 9283.1-33 (June 2009), the 
no action alternative also does not include new institutional controls although existing 
NJDEP fish consumption advisories would be expected to remain in place.  Improvement 
of contaminated media would be through natural processes such as biodegradation, 
adsorption or diffusion, dispersion, and dilution, which are not expected to be effective 
for the debris and comparatively high PCB concentrations in the CD waste.  Because this 
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alternative would only be selected if the hazardous contaminants remaining at the Site 
were determined not to be a threat to human health and the environments, five-year 
remedy reviews are not required under this alternative.    

8.2.2. Alternative CD-2 – Surface Excavation and Capping 
This alternative was developed to assess the feasibility of the limited removal of CD 
materials from the side slope of the former CDE facility to prevent recontamination of the 
brook, to control potential human exposure, and to limit impacts to the environment 
while minimizing disruption to the area.  Conventional excavation techniques would be 
used to remove the soil/debris from the side slope and to regrade the slope to allow cap 
construction.  The extent of the excavation would be based on a number of factors to be 
established during the remedial design including the characteristics of the foundation 
soils, slope stability, setback from Bound Brook, regrading following the twin culvert 
removal, and other site specific conditions.  For cost estimation purposes, an average 
5 foot excavation (measured perpendicular to the side slope) was assumed. Following 
excavation, an impermeable cap would be installed over the side slope. For cost 
estimating purposes, the cap was assumed to consist of the following components: 

 1-foot sand grading layer.  This layer would be used to shape the remaining 
material in the side slope and provide a protective buffer layer under the 
geomembrane liner system.   

 Impermeable geomembrane liner.  This liner would consist of either a PVC or 
Linear Low Density Polyethylene (LLDPE) geomembrane (to be established 
during the RD).  The liner would extend some distance from the top of the slope 
onto the former CDE property to prevent surface water infiltration from 
undercutting the anchoring system. 

 2-foot protective soil layer.  A minimum of two feet of soil would be placed on 
top of the geomembrane liner to protect the liner material. 

 1-foot organic soil layer.  This would be used to establish a vegetative layer to 
help control erosion. 

 2-foot rock buttress/armoring layer at the toe of the slope.  This layer would be 
used to prevent erosion in the event of flooding in the brook as well as to stabilize 
the slope (if determined necessary during the RD).   

Following excavation, soil removed from the side slope would be processed (as 
necessary) and disposed of in an off-site landfill (see Figure 8-3).  Because this 
alternative involves a specified depth of removal rather than compliance with PRGs, no 
confirmatory sampling would be conducted. 

As part of the soil excavation process, soil and sediment in the brook on and around the 
twin culverts bulkhead would be excavated and the culverts removed. This former rail 
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access point is no longer used and CD has been found buried in this area.  In addition, the 
culverts contribute to downstream erosion and retention of sediment and debris upstream.  
After soil excavation, the brook would be restored to a condition closer to the pre-
development channel.  

At the toe of the side slope is a 2-acre area bounded on two sides by Bound Brook.  Soil 
testing in this area indicated that total PCB concentrations in these floodplain soils are 
greater than soil PRGs.  Following the other remedial activities under CD-2, soil in this 
area would be stripped to a depth of approximately 1 foot and the wetland areas 
reconstructed. 

During the OU1 soil investigations, an area contiguous to the floodplain and close to the 
southeastern corner of the former CDE facility property was identified as having high 
concentrations of PCBs.  This area is located on a parcel of land between two properties 
on Spicer Avenue in the area  of “Factory Street” (a platted but unconstructed road 
intersecting with Spicer Avenue; see Figure 3-6).  The parcel is bounded by residential 
property and total PCBs concentrations in soil in the area exceed limits for a PTW.  Soil 
in this area would be removed and the area regraded. 

Construction activities required to implement this alternative would include the following 
elements: 

 Excavated soils would be transported to a central processing facility for processing 
prior to shipment off-site.  The construction of the processing facility is included 
under the SS RAA.  At the processing facility, soil would be segregated based on the 
characteristics of the material as determined during the design phase.  Material 
classified as hazardous or TSCA waste would be stockpiled separately from material 
classified as non-hazardous; material requiring processing prior to disposal would be 
stockpiled separately from material not requiring processing.  

 Soil would be processed as necessary for disposal.  The processed solids would be 
shipped to an off-site disposal facility.   

 Disturbed areas would be backfilled with material suitable for slope stability and 
habitat restoration.  As necessary, armoring for erosion control would be provided in 
areas subject to flooding or erosion. 

The required processing facility components would vary based on the constituents in the 
CD but are anticipated to be similar to those described in Alternative SS-2. 

8.2.3. Alternative CD-3 – Full Depth Excavation, Thermal Desorption, and 
On-site Burial of Residuals 

This alternative was developed to evaluate complete removal of CD materials from the 
side slope area of the former CDE facility in conjunction with local treatment and burial 
on the former CDE facility property.  The intent of this alternative is to prevent 
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recontamination of the brook, to control potential human exposure, and to limit impacts 
to the environment.  Conventional excavation techniques would be used to remove the 
CD from the slope area to a depth approximately 10 feet bgs (measured at toe of slope). 
Following excavation, the area would be backfilled and regraded as necessary for slope 
stability.  As necessary, a 2-foot-thick armor layer would be placed at the toe of the slope 
to stabilize the slope and control erosion during flooding events.  Excavated soils would 
be processed (as necessary for further treatment), treated by thermal desorption, and 
buried within the limits of the former CDE facility (see Figure 8-4).    

As part of the soil excavation process, soil and sediment in the brook on and around the 
twin culverts bulkhead would be excavated and the culverts removed. This former rail 
access point is no longer used and CD has been found in this area.  After soil excavation, 
the brook would be restored to a condition closer to the pre-development channel. 

At the toe of the side slope is a 2-acre area bounded on two sides by Bound Brook.  Soil 
testing in this area indicated that total PCB concentrations in floodplain soils are greater 
than PRGs.  Following the other remedial activities under CD-3, soil in this area would 
be stripped to a depth of approximately 1 foot and the wetland areas reconstructed. 

During the OU1 soil investigations, an area contiguous to the floodplain and close to the 
southeastern corner of the former CDE facility property was identified as having high 
concentrations of PCBs.  This area is located on a parcel of land between two properties 
on Spicer Avenue in the area of “Factory Street” (a platted but unconstructed road 
intersecting with Spicer Avenue; see Figure 3-6).  The parcel is bounded by residential 
property and total PCBs concentrations in soil the area exceed limits for a PTW.  Soil in 
this area would be removed and the area regraded. 

Following soil removal, a confirmatory sampling program would be implemented within 
the limits of excavation, to sample the floor and walls for compliance with PRGs.  A 
number of samples would be collected and analyzed for total PCBs.  Because PCBs are 
generally co-located with other contaminants, the concentration of total PCBs in the 
confirmatory samples would be used as an indication of the effectiveness of the removal 
process.  This decision would be reviewed during the RD phase based on the predesign 
investigation results, to determine whether additional analytes (e.g., other OU4 COPCs or 
COPECs) would need to be evaluated during confirmatory sampling.  

If the removal cells are large enough such that the collection of a statistically significant 
number of samples (approximately 25 to 30 samples) is feasible, the post-removal 
concentrations from those samples can be used to calculate SWACs for comparison to 
PRGs.  If the cells are not large enough to implement a SWAC approach, the analytical 
results would be directly compared to the PRGs.  For smaller cells to be considered 
“clean”, the analytical results from all samples would need to meet the PRG. 
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Construction activities required to implement this alternative would include the following 
elements: 

 Excavated soils would be transported to a central processing facility for processing 
prior to shipment off-site.  The construction of the processing facility is included 
under the SS RAA.  At the processing facility, soil would be segregated based on the 
characteristics of the material as determined during the design phase.  Material 
classified as hazardous or TSCA waste would be stockpiled separately from material 
classified as non-hazardous; material requiring processing prior to disposal would be 
stockpiled separately from material not requiring processing. The material would be 
screened to remove large items (rock, debris) and dewatered as necessary based on 
the equipment specifications for the thermal desorption unit. 

 A location for the thermal desorption system would need to be identified.  During 
the OU2 soil remediation project the unit was located on the former CDE facility but 
this option is unlikely to be available.  For cost estimating purposes it was assumed 
that the thermal desorption facility would be located at the central processing 
facility. 

 The testing and analysis associated with establishing compliance with emission 
limitations would be performed for the thermal desorption unit. 

 Disturbed areas would be backfilled with material suitable for slope stability and 
habitat restoration.  As necessary, armoring for erosion control would be provided in 
areas subject to flooding or erosion. 

 Following the completion of work, the processing facility would be decontaminated 
and restored. 

Excavated soils would be treated by thermal desorption prior to on-site burial of the 
material within the limits of the former CDE facility.  The processing would vary based 
on the constituents present in the CD but are anticipated to be similar to those described 
in Alternative SS-2 including the following: 

 Screening – depending on the specific components of the treatment train, multiple 
stages of screening may be required.  Initial screening would remove large solids 
such as rock and debris down to a size of approximately 4 inches.   

 Dewatering – mechanical dewatering is not anticipated to be required; passive 
dewatering through stockpiling is anticipated to suffice.  Granular soils are relatively 
free draining and the CD material is expected to dewater passively.  If necessary, the 
mechanical dewatering plant at the processing facility can be used to dewater the 
sediment or fine-grained soils. 

 Moisture conditioning – if additional moisture conditioning is necessary prior to 
treatment, a pozzolanic reagent would be used.  Cement, CKD, ash or other 
pozzolanic materials are commonly used for this purpose.  The reagent is mixed with 
the solids in a pug mill. 
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8.2.4. Alternative CD-4 – Full Depth Excavation and Off-site Disposal 
This alternative was developed to evaluate complete removal of the CD materials from 
the side slope of the former CDE facility to prevent recontamination of the brook, to 
control potential human exposure, and to limit impacts to the environment.  Conventional 
excavation techniques would be used to remove the CD to a depth of approximately 
10 feet bgs (measured at the toe of slope). Following excavation, the side slope would be 
backfilled and regraded for stability.  As necessary, a 2-foot-thick armor layer would be 
placed to stabilize the slope and control erosion during flood events in the brook.  
Following removal, soils would be processed (as necessary) and shipped off site for 
disposal in a landfill (see Figure 8-5).    

As part of the soil excavation process, soil and sediment in the brook on and around the 
twin culverts bulkhead would be excavated and the culverts removed. This former rail 
access point is no longer used and CD has been found in this area.  After soil excavation, 
the brook would be restored to a condition closer to the pre-development channel. 

At the toe of the side slope is a 2-acre area bounded on two sides by Bound Brook.  Soil 
testing in this area indicated that total PCB concentrations in floodplain soils are greater 
than PRGs.  Following the other remedial activities under CD-4, soil in this area would 
be stripped to a depth of approximately 1 foot and the wetland areas reconstructed. 

During the OU1 soil investigations, an area contiguous to the floodplain and close to the 
southeastern corner of the former CDE facility property was identified with high 
concentrations of total PCBs.  This area is located on a parcel of land between two 
properties on Spicer Avenue in the area of “Factory Street” (a platted but unconstructed 
road intersecting with Spicer Avenue; see Figure 3-6).  The parcel is bounded by 
residential property and total PCBs concentrations in soil the area exceed limits for a 
PTW.  Soil in this area would be removed and the area regraded. 

Following soil removal, a confirmatory sampling program would be implemented within 
the limits of excavation to sample the floor and walls of the excavation areas for 
compliance with PRGs.  A number of samples would be collected and analyzed for total 
PCBs. Because PCBs are generally co-located with other contaminants, the 
concentrations of total PCBs in the confirmatory samples would be used as an indication 
of the effectiveness of the removal process.  This decision would be reviewed during the 
RD based on the predesign investigation results, to determine if additional analytes (e.g., 
other OU4 COPCs or COPECs) would need to be evaluated during confirmatory 
sampling. 

If the removal cells are large enough such that the collection of a statistically significant 
number of samples (approximately 25-30 samples) is feasible, the post-removal 
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concentrations from those samples can be used to calculate SWACs for comparison to 
cleanup goals.  If the cells are not large enough to implement a SWAC approach, the 
analytical results would be directly compared to the PRGs.  For smaller cells to be 
considered “clean”, the analytical results from all the samples would need to meet the 
PRGs. 

Construction activities required to implement this alternative would include the following 
elements: 

 Excavated soils would be transported to a central processing facility for processing 
prior to shipment off-site.  The construction of the processing facility is included 
under the SS RAA. At the processing facility, soil would be segregated based on the 
characteristics of the material as determined during the design phase.  Material 
classified as hazardous or TSCA waste would be stockpiled separately from material 
classified as non-hazardous; material requiring processing prior to disposal would be 
stockpiled separately from material not requiring processing.  

 Soil would be processed as necessary for disposal.  The processed solids would be 
shipped to an off-site disposal facility.   

 Disturbed areas would be backfilled with material suitable for slope stability and 
habitat restoration.  As necessary, armoring for erosion control would be provided in 
areas subject to flooding or erosion. 

 Following the completion of work, the processing facility would be decontaminated 
and restored. 

Excavated soils would be processed prior to disposal.  The processing facility 
components would vary based on the constituents in the CD but are anticipated to be 
similar to those described in Alternative SS-2. 

8.3. Detailed Evaluation of Alternatives 
The following sections present details of the proposed alternatives in accordance with 
NCP criteria.  Cost summaries are discussed and are presented on Tables 8-2 to 8-4.   

8.3.1. Alternative CD-1 - No Action 
In this alternative, the CD materials would be left in place, no site controls would be 
installed or operated, and no new institutional controls would be implemented, although 
existing NJDEP fish consumption advisories would be expected to remain in place.  
Improvements in the quality of surface and subsurface soils in the CD area would be 
through natural attenuation of the contaminants by biodegradation, adsorption, diffusion, 
dispersion, and/or dilution, which are not expected to be effective processes for 
attenuating the high levels of PCBs and debris in the CD area.  
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 Overall Protection of Human Health and the Environment 8.3.1.1.

This alternative would not be effective in protecting human health and the environment. 

 Compliance with ARARs 8.3.1.2.

This alternative would not meet chemical-specific ARARs pertaining to soil or water 
quality.  Because no active remediation work would be performed, action-specific and 
location-specific ARARs would not apply. 

 Long-Term Effectiveness and Permanence 8.3.1.3.

This alternative would not be effective over the long-term or provide a permanent 
solution to controlling the discharge of CD waste and leachate into the brook.  There 
would be no means to monitor the area to assess changes in toxicity of contaminated 
media over time.   

 Reduction of Toxicity, Mobility, and Volume Through Treatment 8.3.1.4.

This alternative would not include treatment and thus would not have a significant impact 
on the toxicity, mobility, or volume of contaminants in OU4.  Any changes that would 
occur would be through natural recovery mechanisms and, based on the historical record 
of conditions at the site, are likely to be limited.       

 Short-Term Effectiveness 8.3.1.5.

There would be no short-term impacts to site workers or the community during 
construction as no actions would be implemented.   

 Implementability 8.3.1.6.

There would be no technology, engineering, or administrative controls required to 
implement under this alternative.     

 Cost 8.3.1.7.

There are no costs associated with the No Action Alternative. 

8.3.2. Alternative CD-2 – Surface Excavation and Capping 
This alternative was developed to prevent recontamination of the brook due to erosion 
and exposure of CD, to control potential human exposure, and to limit impacts to the 
environment by removing the surficial CD materials from the side slope of the former 
CDE facility and constructing a cap over the remaining materials, in addition to the 
removal of CD in other areas identified during predesign investigations.  Conventional 
excavation techniques would be used to remove the CD for processing and off-site 
disposal.     

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 8-14 

 



 
Section 8 

Capacitor Debris (CD) 
 

 Overall Protection of Human Health and the Environment 8.3.2.1.

The removal and containment of CD materials would accomplish the following: 

 Stabilize and contain the CD materials buried in the side slope of the former CDE 
facility. 

 Prevent contaminants from being washed into the brook from the side slope and 
adjacent floodplain soils, effectively reducing the potential for recontamination of 
brook sediments. 

 Maintain contaminant levels in surface soils below levels identified in the BHHRA 
as protective of human health. 

 Maintain contaminant levels surface soils below levels identified in the ERA as 
protective of the environment. 

This alternative addresses only the CD material buried in the side slope of the former 
CDE facility - it does not address contaminated sediment in the brook or contaminated 
floodplain soil not located in the CD RAA, or the contaminated groundwater discharges 
to the brook.  These items are addressed in separate RAAs.  

 Compliance with ARARs 8.3.2.2.

Implementation of this alternative would comply with ARARs as follows:  

 Floodplain – While some filling within the floodplain may be necessary to construct 
a stable side slope, the impact on the floodplain’s storage capacity should be minor 
and would comply with federal and state regulations regarding remediation and 
filling in floodplains..  In addition, removal of the twin culverts would off-set any 
changes in capacity resulting from cap construction. 

 Wetlands – Wetland areas adjacent to the brook are likely to be impacted by 
construction activities and would be restored following construction.  Mitigation 
would be required if wetlands were permanently lost due to construction activities. 
Consultation with federal and state authorities would occur prior to the start of work 
to establish compliance with substantive requirements. 

 Waste management – The processing and disposal of waste material generated 
during implementation of this alternative would comply with the requirements of 
HAZMAT, RCRA, CERCLA, TSCA, and state waste management regulations. 

 Air quality – Monitoring would be conducted during excavation and waste 
processing to ensure compliance with air emission limits.  Consultation with federal 
and state authorities would occur prior to the start of work to establish compliance 
with emission limitations. 

 Stormwater – Erosion and sedimentation controls during construction would be 
addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 
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Implementation of this alternative would not address groundwater and drinking water 
quality ARARs (refer to the GW RAA).  However, implementation would comply with 
water quality regulations associated with discharges to surface or groundwater in 
accordance with ARARs. 

 Long-Term Effectiveness and Permanence 8.3.2.3.

Under this alternative, potential human exposure would be controlled by removing a 
portion of the CD materials and capping the remainder in place.  While this approach 
would initially provide a high degree of protection, its long-term effectiveness is 
dependent on maintenance of the cap in perpetuity. Burrowing animals and inappropriate 
vegetation can dislodge or damage portions of the cap, exposing underlying materials and 
causing erosion of the cap and side slope.  Slope stability could be an issue from higher 
than expected precipitation events, high water in the brook undercutting the base of the 
slope, or activities on the former CDE facility that increase drainage down the slope 
resulting in erosion. Proper design of the cap and armoring system can minimize but not 
eliminate these risks.   

 Reduction of Toxicity, Mobility, and Volume Through Treatment 8.3.2.4.

This alternative does not include in situ treatment of contaminants and only limited 
ex situ treatment of contaminants as necessary for disposal of the material in a landfill.  
While the removal of the material in the CD RAA would reduce the volume of 
contaminants present in the OU4 Study Area, disposal of the material in an off-site 
landfill would have no impact on the toxicity, mobility or volume of the material through 
treatment. Solidification/stabilization prior to disposal may be used to immobilize some 
contaminants. It is estimated that approximately 25 percent of the material would require 
S/S treatment prior to land disposal and up to 10 percent of the material could require 
thermal destruction.   

 Short-Term Effectiveness 8.3.2.5.

The implementation of this remedy would involve the limited excavation of CD 
materials, constructing a soil cap, transporting contaminated material to a central 
location, processing the material for disposal, and shipping the material off-site for final 
disposal.  The short-term impacts to workers and the community that are associated with 
these types of activities on similar construction projects include the following: 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects.  Seasonal weather conditions 
(cold/hot weather operations, rain and snow, wind chill) and work in and around 
water would increase the risk to workers, particularly for hypothermia during cold 
weather. 
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 Water levels in Bound Brook can rise rapidly from precipitation within the watershed 

and can disrupt work, potentially with little warning.  Monitoring of weather 
conditions upstream during work in and around the brook and planning for weather-
related emergencies would be required to mitigate these risks. Localized flooding is 
also a potential issue during large storms. 

 Potential exposure of construction workers to sediment, soil, and surface water 
contaminated with PCBs, metals, VOCs, SVOCs, pesticides during construction.  
While concentrations exceed state-promulgated soil cleanup objectives for some 
contaminants in some areas, contaminant concentrations are not at levels that would 
create an immediately dangerous to life or health condition. PPE such as Tyvek 
coveralls, boot covers, and disposable gloves should be worn by site workers to 
prevent dermal exposure to contaminants.  If additional testing during the RD 
determines that there are areas where concentrations are at levels that would have the 
potential to cause exposures above OSHA permissible exposure limits, additional 
steps would be taken to minimize the exposure to construction workers.  These could 
include a higher level of protective gear for workers and additional medical 
monitoring. 

 Some construction activities could result in a low to moderate risk to workers through 
potential exposure to electrical hazards, mechanical hazards, and noise hazards.  The 
majority of these hazards can be controlled using engineering controls such as 
lockout/tagout procedures, safe work practices, and PPE. 

 Construction traffic on roads in an urban environment can pose risks to the local 
community both due to an increase in the number of trucks and the presence of 
equipment in unfamiliar areas.  

 Construction activities would temporarily disrupt the local wildlife; however, 
construction in the brook would be limited to an area approximately 1,000 feet in 
length.  Areas to be impacted are surrounded by land with similar conditions and 
wildlife can temporarily relocate during construction.  

 The construction process is likely to be most disruptive to those living or working 
directly near the former CDE facility (noise, odor, and lights), including potential 
tenants if OU2 redevelopment occurs prior to the OU4 remedial construction.  
However, the location of the CD materials is relatively isolated from most residences.  

 Implementability 8.3.2.6.

Excavation and capping of contaminated soil and debris using standard construction 
equipment is a common approach for remediating contaminated material. Work would be 
limited to public property where possible and access agreements would need to be 
negotiated with impacted property owners. The proximity of the Site to potential 
wetlands and floodplains would require consultation with federal and state authorities 
prior to the start of work in these sensitive areas. 
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  Cost 8.3.2.7.

Detailed costs are shown in Table 8-2.  Capital costs for this alternative are estimated to 
be approximately $20,000,000 (2014 dollars) and remediation (field construction 
activities) is estimated to take 9 month to complete.  The cap would need to be 
maintained in perpetuity and because this alternative leaves contaminants in place, five- 
year reviews would need to be prepared. Annual O&M costs for Alternative CD-2 are 
anticipated to average $40,000 per year with additional periodic maintenance costs.  The 
net present value, based on a 7 percent discount rate, for Alternative CD-2 is 
approximately $20,600,000.  

8.3.3. Alternative CD-3 – Full Depth Excavation, Thermal Desorption, and 
On-site Burial of Residuals 

This alternative was developed to prevent recontamination of the brook, to control human 
exposure, and to limit impacts to the environment by completely removing the CD 
materials from the side slope of the former CDE facility and other CD areas identified 
during predesign investigations.  Conventional excavation techniques would be used to 
remove the CD for processing, treatment, and on-site burial within the limits of the 
former CDE facility.   

 Overall Protection of Human Health and the Environment 8.3.3.1.

The complete removal of CD materials would accomplish the following: 

 Removal and appropriate disposal of the CD materials buried in the side slope of the 
former CDE facility. 

 Prevent contaminants from being washed into the brook from the side slope and 
adjacent floodplain soils, effectively reducing the potential for recontamination of 
brook sediments. 

 Maintain contaminant levels in surface and subsurface soils below levels identified 
in the BHHRA that are protective of human health. 

 Maintain contaminant levels in surface and subsurface soils below levels identified 
in the ERA as protective of the environment. 

This alternative addresses only the CD material buried in the side slope of the former 
CDE facility; it does not address contaminated sediment in the brook or contaminated 
floodplain soil not located in the CD RAA, or the contaminated groundwater discharges 
to the brook.  These items are addressed in separate RAAs. 

 Compliance with ARARs 8.3.3.2.

Implementation of this alternative would comply with ARARs as follows:  
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 Floodplain – While some filling within the floodplain may be necessary to construct 

a stable side slope, the impact on the floodplain’s storage capacity should be minor 
and would comply with federal and state regulations regarding remediation and 
filling in floodplains. In addition, removal of the twin culverts would off-set any 
changes in capacity resulting from construction activities. 

 Wetlands – Wetland areas adjacent to the brook are likely to be impacted by 
construction activities and would be restored following construction.  Mitigation 
would be required if wetlands are permanently lost due to construction activities. 

 Waste management – The processing and disposal of waste material generated 
during implementation of this alternative would comply with the requirements of 
HAZMAT, RCRA, CERCLA, TSCA, and state waste management regulations.  

 Air quality – Monitoring would be conducted during excavation and waste 
processing to ensure compliance with air emission limits.  Consultation with federal 
and state authorities would occur prior to the start of work to establish compliance 
with substantive requirements. 

 Stormwater – Erosion and sedimentation controls during construction would be 
addressed during the design phase and consultation with state authorities to establish 
substantive requirements prior to the start of work.  

Implementation of this alternative would not address groundwater and drinking water 
quality ARARs (see GW RAA); however, implementation would comply with water 
quality regulations associated with discharges to surface water or groundwater in 
accordance with ARARs. 

 Long-Term Effectiveness and Permanence 8.3.3.3.

Under this alternative, the potential for human or wildlife exposure would be controlled 
by fully removing the CD materials and restoring the side slope of the former CDE 
facility along with removal of other contaminants in the area.  This approach would 
provide a high degree of protection because it provides for the complete removal of the 
contaminated materials from the side slope and surrounding area.  Following removal, the 
material would be treated in a manner similar to the material excavated as part of OU2 
remedial activities, followed by on-site burial (thermal desorption followed by on-site 
burial). 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 8.3.3.4.

While this alternative does not include in situ treatment of contaminants, the majority 
(more than 75 percent) of material removed from the CD RAA would be treated by 
thermal desorption to remove contaminants as necessary prior to on-site disposal (some 
material may be removed during processing prior to treatment and sent for off-site 
disposal).  Following treatment by thermal desorption, the CD material would be buried 
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on-site in a manner similar to the soil excavated from the former CDE facility.  Material 
that is not suitable for treatment would be shipped off-site for disposal in a landfill in 
accordance with applicable regulations. 

 Short-Term Effectiveness 8.3.3.5.

The implementation of this remedy would involve excavating CD materials, transporting 
contaminated material to a central processing facility, processing the material for thermal 
desorption, and burying the material within the limits of the former CDE facility.  The 
short-term impacts to workers and the community that are associated with these types of 
activities on similar construction projects include the following: 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects.  Seasonal weather conditions 
(cold/hot weather operations, rain and snow, wind chill) and work in and around 
water would increase the risk to workers, particularly for hypothermia during cold 
weather. 

 Water levels in Bound Brook can rise rapidly from precipitation within the 
watershed and can disrupt work, potentially with little warning. Monitoring of 
weather conditions during work in the brook and planning for weather-related 
emergencies would be required to mitigate these risks. Localized flooding is also a 
potential issue during large storms. 

 Potential exposure of construction workers to sediment, soil, and surface water 
contaminated with PCBs, metals, VOCs, SVOCs, pesticides during construction.  
While concentrations exceed state-promulgated soil cleanup objectives for some 
contaminants in some areas, contaminant concentrations are not at levels that would 
create an immediately dangerous to life or health condition. PPE such as Tyvek 
coveralls, boot covers, and disposable gloves should be worn by site workers to 
prevent dermal exposure to contaminants.  If additional testing during the RD 
determines that there are areas where concentrations are at levels that would have the 
potential to cause exposures above OSHA permissible exposure limits, additional 
steps would be taken to minimize the exposure to construction workers.  These could 
include a higher level of protective gear for workers and additional medical 
monitoring. 

 Some construction activities could result in a low to moderate risk to workers 
through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 Construction traffic on roads in an urban environment can pose risks to the local 
community both due to an increase in the number of trucks and the presence of 
equipment in unfamiliar areas.  
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 Construction activities would temporarily disrupt the local wildlife; however, 

construction in the brook would be limited to an area approximately 1,000 feet in 
length.  Areas to be impacted are surrounded by land with similar conditions and 
wildlife can temporarily relocate during construction.  

 The construction process is likely to be most disruptive to those living or working 
directly near the former CDE facility (noise, odor, lights), including potential tenants 
if OU2 redevelopment occurs prior to the OU4 remedial construction.  However, the 
location of the CD materials is relatively isolated from most residences.   

 Implementability 8.3.3.6.

Excavation of contaminated soil and debris using standard construction equipment is a 
common approach for remediating contaminated material. Excavation work would be 
limited to public property where possible, and access agreements would need to be 
negotiated with impacted property owners. The proximity of the Site to potential 
wetlands and floodplains would require consultation with federal and state authorities 
prior to the start of work in these sensitive areas.  The potential for disposal of the treated 
material at the former CDE facility to impact or conflict with redevelopment plans would 
require further evaluation. 

 Cost 8.3.3.7.

Detailed costs are shown in Table 8-3.  Capital costs for this alternative are estimated to 
be approximately $42,400,000 (2014 dollars) and remediation (field construction 
activities) is estimated to take 11 months to complete.  No annual or periodic O&M costs 
for Alternative CD-3 are anticipated.  The net present value, based on a 7 percent 
discount rate, for Alternative CD-3 is approximately $42,400,000.  

8.3.4. Alternative CD-4 – Full Depth Excavation and Off-site Disposal 
This alternative was developed to prevent recontamination of the brook, to control human 
exposure, and to limit impacts to the environment by fully removing the CD materials 
from the side slope of the former CDE facility and other CD areas identified during pre-
design investigations.  Conventional excavation techniques would be used to remove the 
CD for processing and off-site disposal.       

 Overall Protection of Human Health and the Environment 8.3.4.1.

The completed removal of CD materials would accomplish the following: 

 Remove the CD materials buried in the side slope of the former CDE facility. 

 Prevent contaminants from being washed into the brook from the side slope and 
adjacent floodplain soils, effectively reducing the potential for recontamination of 
brook sediments. 
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 Maintain contaminant levels in surface and subsurface soils below levels identified 

in the BHHRA as protective of human health. 

 Maintain contaminant levels in surface and subsurface soils below levels identified 
in the ERA as protective of the environment. 

This alternative addresses only the CD material buried in the side slope of the former 
CDE facility and other CD areas identified during predesign investigations.  

 Compliance with ARARs 8.3.4.2.

Implementation of this alternative would comply with ARARs as follows:  

 Floodplain – While some filling within the floodplain may be necessary to construct 
a stable side slope, the impact on the floodplain’s storage capacity should be minor 
and would comply with federal and state regulations regarding remediation and 
filling in floodplains. In addition, removal of the twin culverts would off-set any 
changes in capacity resulting from construction activities. 

 Wetlands – Wetland areas adjacent to the brook are likely to be impacted by 
construction activities and would be restored following construction.  Mitigation 
may be required if wetlands are permanently lost due to construction activities.  

 Waste management – The processing and disposal of waste material generated 
during implementation of this alternative would comply with the requirements of 
HAZMAT, RCRA, CERCLA, TSCA, and state waste management regulations. 

 Air quality – Monitoring would be conducted during excavation and waste 
processing to ensure compliance with air emission limits.  Consultation with federal 
and state authorities would occur prior to the start of work to establish compliance 
with emission limitations. 

 Stormwater – Erosion and sedimentation control due to construction activities would 
be addressed during the design phase and consultation with state authorities to 
establish substantive requirements prior to the start of work. 

Implementation of this alternative would not address groundwater and drinking water 
quality ARARs (see the GW RAA).  However, implementation would comply with water 
quality regulations associated with discharges to surface or groundwater in accordance 
with ARARs. 

 Long-Term Effectiveness and Permanence 8.3.4.3.

Under this alternative, potential human exposure would be controlled by fully removing 
the CD materials and restoring the side slope of the former CDE facility along with 
removal of other contaminants in the area.  This approach would provide a high degree of 
protection because it provides for the removal of all contaminated materials from the side 
slope and surrounding area.  Following removal, the material would be shipped off-site 
for disposal in a landfill. 
 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 8-22 

 



 
Section 8 

Capacitor Debris (CD) 
 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 8.3.4.4.

This alternative does not include in situ treatment of contaminants and only limited 
ex situ treatment of contaminants as necessary for disposal of the material in a landfill.  
While the removal of the material in the CD RAA would reduce the volume of 
contaminants present in the OU4 study area, disposal of the material in an off-site landfill 
would have no impact on the toxicity, mobility or volume of the material through 
treatment. Solidification/stabilization prior to disposal may be used to immobilize some 
contaminants.  It is estimated that approximately 25 percent of the material would require 
S/S treatment prior to land disposal and up to 10 percent of the material could require 
thermal destruction.   

 Short-Term Effectiveness 8.3.4.5.

The implementation of this remedy would involve excavating CD materials, transporting 
contaminated material to a central treatment site, processing the material, and shipping 
the material off-site for final disposal.  The short-term impacts to workers and the 
community that are associated with these types of activities on similar construction 
projects include the following: 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects.  Seasonal weather conditions 
(cold/hot weather operations, rain and snow, wind chill) and work in and around 
water would increase the risk to workers, particularly for hypothermia during cold 
weather. 

 Water levels in Bound Brook can rise rapidly from precipitation within the 
watershed and can disrupt work, potentially with little warning. Monitoring of 
weather conditions during work in the brook and planning for weather-related 
emergencies would be required to mitigate these risks. Localized flooding is also a 
potential hazard during large storms. 

 Potential exposure of construction workers to sediment, soil, and surface water 
contaminated with PCBs, metals, VOCs, SVOCs, pesticides during construction.  
While concentrations exceed state-promulgated soil cleanup objectives for some 
contaminants in some areas, contaminant concentrations are not at levels that would 
create an immediately dangerous to life or health condition. PPE such as Tyvek 
coveralls, boot covers, and disposable gloves should be worn by site workers to 
prevent dermal exposure to contaminants.  If additional testing during the RD 
determines that there are areas where concentrations are at levels that would have the 
potential to cause exposures above OSHA permissible exposure limits, additional 
steps would be taken to minimize the exposure to construction workers.  These could 
include a higher level of protective gear for workers and additional medical 
monitoring. 
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 Some construction activities could result in a low to moderate risk to workers 

through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 Construction traffic on roads in an urban environment can pose risks to the local 
community both due to an increase in the number of trucks and the presence of 
equipment in unfamiliar areas.  

 Construction activities would temporarily disrupt the local wildlife; however, 
construction in the brook would be limited to an area approximately 1000 feet in 
length.  Areas to be impacted are surrounded by land with similar conditions and 
wildlife can temporarily relocate during construction.  

 The construction process is likely to be most disruptive to those living or working 
near the former CDE facility (noise, odor, lights), including potential tenants if OU2 
redevelopment occurs prior to the OU4 remedial construction.  However, the 
location of the CD materials is relatively isolated from most residences. 

 Implementability 8.3.4.6.

Excavation of contaminated soil and debris using standard construction equipment is a 
common approach for remediating contaminated material. Excavation work would be 
limited to public property where possible, and access agreements would need to be 
negotiated with impacted property owners. The proximity of the Site to potential 
wetlands and floodplains would require consultation with federal and state authorities 
prior to the start of work in these sensitive areas.    

 Cost 8.3.4.7.

Detailed costs are shown in Table 8-4.  Capital costs for this alternative are estimated to 
be approximately $32,800,000 (2014 dollars) and remediation (field construction 
activities) is estimated to take 11 months to complete.  There are no anticipated annual or 
periodic O&M costs for Alternative CD-4.  The net present value, based on a 7 percent 
discount rate, for Alternative CD-4 is approximately $32,800,000. 
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9. Groundwater Discharge to Surface Water (GW) 

9.1. Effectiveness, Implementability, and Cost Screening 
Figure 9-1 provides a summary of the initial GRA screening results for the GW RAA. 
The remaining technologies/process options were submitted to a second round of 
screening in accordance with the criteria presented in Section 5.2.  For the alternatives 
evaluated, the fact that the GW remediation system may need to be operable for 
potentially hundreds of years (i.e., in perpetuity) was a primary consideration.  

9.1.1. No Action 
The no action response was retained as a baseline condition for evaluation purposes. 

9.1.2. Institutional Controls  
Implementability. Institutional controls are currently in effect for groundwater usage in 
the area of the former CDE facility.  Additional restrictions on property use through 
zoning restrictions, permit limitations, and other land use controls are implementable.  
Depending on the institutional controls, enactment and enforcement would require the 
cooperation of state, and/or local officials, and affected property owners. 

Effectiveness.  The effectiveness of institutional controls in preventing exposure to 
contaminated media is limited in this setting and depends on the coverage and on whether 
the restrictions are observed and/or enforced.  In general, institutional controls only limit 
future activities but do not address current exposure routes that are not modified by the 
new restrictions.  In addition, institutional controls would have no impact on reducing the 
exposure of wildlife to contaminants.  Institutional controls and monitoring do not reduce 
the mass of contaminants nor do they prevent contaminant migration.  Institutional 
controls are commonly implemented in conjunction with other technologies. 

Costs.  The capital costs for establishing institutional controls are negligible.   

Screening Decision.  Institutional controls alone would not significantly reduce the risks 
associated with the GW RAA and would be most effective if used in conjunction with 
other remedial actions. Additional institutional controls will only be evaluated further in 
combination with other alternatives. 

9.1.3. Monitoring 
Implementability. Groundwater monitoring is called for as part of the OU3 remedy; 
however, the focus of the OU3 groundwater monitoring is on assessing changes within 
the groundwater plume and does not include monitoring of the impact of the plume on 
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conditions in Bound Brook.  A new network of monitoring devices could be established 
to monitor conditions in the brook related to the discharge of contaminated 
groundwater/sediment pore water. 

Effectiveness.  The effectiveness of monitoring to assist in preventing exposure to 
contaminated media is limited in this setting.  In general, monitoring is only useful in 
detecting potential exposure routes and assessing changes in exposure routes over time.  
In addition, monitoring would have no impact on reducing the exposure of wildlife to 
contaminants in the area.  Monitoring does not reduce the mass of contaminants nor 
prevent contaminant migration, and is commonly implemented in conjunction with other 
technologies. 

Costs.  The capital costs for establishing a pore water and surface water monitoring 
system pertinent to the discharge of contaminated groundwater to Bound Brook are 
comparatively low.   

Screening Decision.  The establishment of additional monitoring to track the discharge 
of contaminated groundwater to Bound Brook will be retained for further evaluation. 

9.1.4. Containment 
Three process options (barriers, hydraulic controls, and capping) were retained for further 
evaluation for addressing OU4’s contaminated ground water discharge to surface water.  

 Permeable Reactive Barrier (PRB) 9.1.4.1.

Implementability.  PRBs have been used to treat contaminants in groundwater at a 
number of CERCLA sites. PRBs can be constructed by either excavating a trench to hold 
the treatment media or by injecting reagents directly into the formation.  Although 
constructing a PRB trench is technically feasible, there are several issues that need to be 
considered regarding the use of a PRB at OU4.   

 Construction of a PRB may require controlled blasting through bedrock in a 
populated area to extend the PRB to the appropriate depth.   

 Procedures to replace reactive media over the life of the system would vary based on 
the system implemented.  The system could include the installation of panels, 
canisters, or reactors containing treatment media that can be inserted and removed 
readily; the injection of treatment media into the rubble zone created by the blasting; 
or removing/replacing the rubble zone with direct backfill of treatment media into 
the trench.   

Effectiveness. If the trench is correctly located (based on groundwater flow patterns) and 
the appropriate reactive media are used (based on the contaminants of concerns), PRBs 
would be effective in passively treating the groundwater flowing through the wall/media. 
However, the treatment media are potentially subject to fouling depending on 
 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 9-2 

 



 
Section 9 

Groundwater Discharge to Surface Water (GW) 
  

   
 
groundwater characteristics and the reactive media would need to be replenished 
periodically.  The anticipated schedule for media replacement would be based on the 
media selected and the volume of media installed in the PRB; contaminant type and 
concentration; and groundwater flow rate.   

Direct injection of the treatment reagent into the formation to create a PRB was rejected 
for two reasons.  The first was that injection into the formation without a trench would 
require fracturing (fracking) the bedrock to open flow paths for the reagent.  The impact 
fracking would have on the groundwater flow is unknown and would be difficult to 
predict.  The second was that the ability to inject the reagent multiple times into the same 
formation given the anticipated extended duration required for control of GW discharges 
to the brook is unknown.  It is anticipated that treatment would be required for potentially 
hundreds of years and direct injection has the potential to clog flow paths.  The long-term 
ability to replace the reagent in an injection system relying on a fracture network is 
unknown.  For this reason, the trench option is preferred. 

For a trenched system, controlled blasting would be required to loosen the rock to allow 
excavation. The required trench depth would be established by modeling contaminant 
flow in the bedrock and could be optimized by the addition of low-flow extraction pumps 
in the trench to modify the subsurface flow regime and ensure that the treatment media in 
the trench intercepts and treats the groundwater prior to its discharge to Bound Brook. 
The potential use of panels or reactors to hold the reactive media would facilitate media 
replacement. The required depth of the PRB would have to be optimized to allow 
maintenance of panels or reactors.  The design depth of the PRB would need to be 
considered in tandem with the difficulties and cost of blasting the trench into the bedrock 
to determine the overall feasibility of this process option. 

Costs.  The capital cost to construct a PRB at the site is high.  Annual O&M costs are 
low except in years when media replacement is required at which time the cost would be 
high.  The unknown timing required for media replacement increases the financial risk 
associated with this process option. 

Screening Decision. PRBs will be retained for further consideration. 

 Hydraulic Controls 9.1.4.2.

Implementability. As discussed in Section 6, hydraulic control through groundwater 
extraction is intended to remove only the contaminant mass that is present in the bedrock 
fractures within the area of hydraulic influence and is not intended to remediate the entire 
groundwater plume.  For OU4, the sole objective of hydraulic control would be to capture 
and extract contaminated groundwater that would otherwise discharge to Bound Brook. 
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Extraction wells have been used at many sites for hydraulic control of groundwater, 
including some in fractured rock settings.  The extracted water typically requires 
treatment prior to disposal.  If current municipal pumping conditions continue (i.e., the 
Spring Lake Well Field is not operating) allowing groundwater from OU3 to discharge to 
Bound Brook, it is likely that groundwater extraction and treatment would be necessary 
for a very long period of time (i.e., hundreds of years), because back diffusion of 
contaminants from the rock matrix at OU3 serves as a long-term source of contamination 
to the rock fractures (back diffusion occurs when the concentration gradient between the 
rock matrix and the surrounding water in the rock fractures supports the movement of 
contaminants out of the rock matrix into the rock fractures).  Permanent infrastructure 
may be required to treat the water that is extracted and long-term operation of the 
treatment system would be needed.  The treatment components are readily available 
based on the contaminants identified in groundwater in OU3. 

Effectiveness.  The effectiveness of hydraulic control depends on the placement of the 
extraction wells and selection of groundwater extraction rates such that the hydraulic 
gradient is sufficiently depressed to prevent groundwater carrying contaminants from 
migrating to potential receptors (i.e., Bound Brook).  Extraction well placement and 
pumping rates are often selected using a groundwater flow model such as was developed 
for OU3.  Additional modeling would be required to refine the preliminary modeling 
conducted in this FS. 

Costs.  Capital costs include drilling the extraction wells and installing pumps and 
pipelines along with construction of the required ex situ treatment components.  Typically 
capital costs are low to moderate depending on the number of extraction wells and the 
complexity of the treatment system required to treat the contaminants to the established 
effluent limitations.  Annual O&M costs are typically moderate to high, with labor a 
potentially significant cost.  Remote monitoring of the treatment system can reduce labor 
costs but would increase the initial capital costs.  In addition, the wastewater treatment 
plant components have typical operating lives of 5 to 30-year (depending on the 
component).  The plant would require periodic refurbishing/replacement as long as the 
extraction system is in operation. 

Screening Decision.  Hydraulic containment using extraction wells could be applicable 
in the GW RAA to prevent migration of COPCs (including CVOCs, PCBs) from the 
former CDE facility/OU3 into Bound Brook.  Therefore, hydraulic containment with 
extraction wells will be retained. 

 Reactive Cap 9.1.4.3.
Implementability.  It is technically feasible to construct a reactive cap in the streambed 
to treat contaminated groundwater from OU3 at the point of discharge to Bound Brook’s 
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surface water.  Construction of the cap would entail over-excavating the streambed in the 
discharge zone, including removing bedrock in places, to accommodate the thickness of 
the reactive capping materials without disrupting the flow in the brook.  The reactive 
material would be covered with a sand layer and armoring as necessary to protect the cap 
from erosion.  Since it is anticipated that contaminants would be released to the brook for 
hundreds of years, due to back diffusion from the bedrock aquifer, periodic replacement 
of the cap would be required to maintain the effectiveness of the treatment media in the 
cap. 

Effectiveness.  An appropriately designed and maintained reactive cap would treat the 
groundwater discharge to the brook.  Over time the reactive material in the cap would be 
expended by the contaminants in the groundwater and design provisions must include 
allowances to replace the reactive material, as necessary.  The cap is potentially subject to 
fouling depending on the system design and groundwater characteristics.  Some vendors 
provide reagents in blanket type rolls that would facilitate removal and replacement of 
the treatment bed. 

Costs.  The cost to construct a reactive cap is moderate.  The annual O&M cost is low to 
moderate, although media replacement would be expensive.  The unknown timing 
required for media replacement would increase the financial risk associated with this 
process option. 

Screening Decision.  The use of a reactive cap in the bed of Bound Brook to treat 
contaminated groundwater at the point of discharge will be retained for further 
consideration. 

9.1.5. Ex Situ Treatment 
Two process options (biological treatment and presumptive remedies) were retained for 
groundwater ex situ treatment.   

 Biological treatment 9.1.5.1.
Implementability:  Organics may be degraded using microorganisms in either an aerobic 
(i.e., in the presence of oxygen) or anaerobic (i.e., lacking oxygen) environment, such as 
fixed film bioreactors (bacteria are attached to a solid support media) or suspended 
growth reactors.  Based on the contaminants in the groundwater, it may be necessary to 
combine aerobic and anaerobic treatment units.  It would likely require significant up-
front effort for a pilot study to optimize the design parameters to treat the contaminants of 
concern in the groundwater. Biological units potentially have more rigorous O&M 
requirements compared to physical/chemical options, since microbes are more 
susceptible to fluctuations in influent water chemistry and contaminant concentrations. 
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Effectiveness:  Biological treatment works on many organic compounds but not all 
COPCs and COPECS are biologically degraded. Anaerobic dechlorination of PCBs 
removes chlorines from highly chlorinated congeners, reducing their toxicity and 
increasing their aerobic biodegradability.  PCE and TCE are dechlorinated most 
effectively under anaerobic conditions while cis-DCE and vinyl chloride may be 
degraded aerobically. Lower molecular weight PCBs and SVOCs may be degraded 
aerobically.   

Costs: The cost to construct a biological treatment system is moderate but could increase 
if multiple systems are required to address different constituents; the cost to operate and 
maintain a biological treatment system cap is moderate to high. 

Screening Decision: Biological treatment will be retained as a potential process option 
based on contaminants of concern. 

 Presumptive Remedies 9.1.5.2.

USEPA’s Presumptive Response Strategy and Ex situ Treatment Technologies for 
Contaminated Ground Water at CERCLA Sites (1996) serves as the FS technology 
screening step (USEPA, 1996) for the ex situ treatment component of a remedy.  
Appendix E contains an excerpted appendix from the presumptive response guidance 
document with descriptions, advantages, and disadvantages of these technologies.   

9.1.6. Beneficial Use/Disposal 
Three process options (discharge to surface water, discharge to POTW, and beneficial 
use) were retained for the GW RAA.   

 Discharge to Surface Water 9.1.6.1.

Implementability. Under the NJPDES, treated water may potentially be discharged 
directly to a nearby surface water body (i.e., Bound Brook).  Surface water discharge 
standards are typically more stringent than drinking water standards, especially for 
metals, which may pose ecological risks even at low concentrations.  Removal of 
naturally occurring constituents in groundwater (e.g., arsenic) may be required to 
discharge the water to Bound Brook.  Currently, the NJDEP classifies the Bound Brook 
reach within the Bound Brook Corridor as FW-2NT waters. Discharge to Bound Brook 
would necessitate treatment of groundwater to meet effluent criteria required for 
FW-2NT waters, which are more stringent than those specified by MCUA (Appendix F). 
Discharges to Bound Brook would need to be coordinated with other remediation efforts 
to avoid conflict. 

Effectiveness.  This is an effective and reliable means of disposing of treated 
groundwater. 
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Costs.  The costs for discharging treated water to surface water are low to moderate 
depending on the degree of treatment required to meet the NJPDES requirements.  
Treatment for organic contaminants as well as removal of several metals would likely be 
required (see Appendix F for likely effluent requirements); therefore, costs would be 
anticipated to be moderate.  

Screening Decision.  Discharge to Bound Brook will be retained as a process option.  

 Discharge to POTW  9.1.6.2.

Implementability.  Treated groundwater can be discharged via a sewer system to a 
POTW.  A temporary discharge approval was issued by the MCUA for water discharged 
as part of OU2 remediation activities; a new long-term approval would be required for 
OU4.  Water that is discharged would have to meet the limits specified in the discharge 
approval (see Appendix G).  Because a POTW provides additional water treatment, it 
accepts water with higher concentrations of organic and inorganic compounds than would 
be allowed at other discharge locations.   

Effectiveness.  Groundwater discharge to a POTW is an effective and reliable means of 
disposing of treated wastewater. 

Costs.  The costs depend on the discharge fees charged by MCUA.  In 2010, the 
discharge fee was $12,584.42 per million gallons of discharged water (MCUA, 2010), or 
approximately $14,000 per million gallon in 2014 dollars.  In addition, the Borough of 
South Plainfield charges a sewer use fee ($3,725 per million gallons of discharged water 
in 2011, or approximately $4,000 in 2014 dollars) and a sewer connection fee based on 
the anticipated annual average daily flow (Borough of South Plainfield, 2011). 

Screening Decision.  Treated groundwater discharge to MCUA will be retained as a 
process option. 

 Beneficial Use 9.1.6.3.

Implementability.  The State of New Jersey encourages the reclamation of wastewater 
for beneficial reuse (RWBR) and has developed guidelines for this purpose.  Under New 
Jersey regulations, the wastewater must meet a high-level of treatment including 
disinfection to be approved for reclamation.  The RWBR program has four levels of 
treatment based on the proposed end use ranging from industrial processing to irrigation 
of edible crops and landscaping of public lands.  The state regulations may also impose 
standards above and beyond what would be required for alternative discharge programs.  
Public perception of water quality and the risk that the discharge poses could impact the 
approval process. 
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Effectiveness.  Reclamation of treated groundwater is an effective means of discharging 
treated wastewater back into the watershed.  Weather conditions, particularly in the 
winter, may lessen the demand for the water or may pose restrictions on the rate or 
volume of water that can be discharged.  This could result in the need to provide storage 
for periods of time when discharge is not possible, which would increase the cost. 

Costs.  The cost for a water reclamation system is impacted by the required level of 
treatment, storage requirements, and the proximity of the reclamation location to the 
processing facility (pipeline and pumping costs).  Costs could range widely based on 
these variables but would be anticipated to be high. 

Screening Decision.  While beneficial use of treated wastewater is a generally desirable 
approach, it is difficult to assess its feasibility for OU4 at this stage in the planning 
process.  A potential user must be identified and the treatment system designed to treat 
wastewater to meet potentially stringent levels.  If the use is seasonal (e.g., landscape 
watering), storage must be provided for the months when the ground is frozen or 
alternative disposal options identified.  Costs to meet these requirements are generally 
high.  Therefore, beneficial use is not retained as a process option for consideration in 
alternative assembly but could be reconsidered during the design phase if a viable end 
user is identified. 

9.1.7. Summary of Retained Process Options 
Table 9-1 provides an overview summary of the technology screening process for the 
GW RAA.  Following screening based on the effectiveness, implementability, and cost of 
each alternative, the following remedial process options have been retained for 
consideration in alternatives assembly: 

 No Action 
 Containment 

- Permeable reactive barrier.  
- Hydraulic control. 
- Reactive cap. 

 Ex Situ Treatment 
- Biological treatment. 
- Presumptive technologies. 

 Disposal 
- Discharge to Bound Brook. 
- Discharge to POTW (MCUA). 
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9.2. Development of Alternatives 

Figures 9-2 summarizes the results of the secondary screening process on the technology 
and process options; Figure 9-3 provides a decision tree of potential alternatives based on 
the results of the screening process. The following alternatives are proposed for the GW 
RAA at OU4: 

 Alternative GW-1: No Action 

 Alternative GW-2: Monitoring and Institutional Controls 

 Alternative GW-3: Hydraulic Control of Groundwater 

 Alternative GW-4: Permeable Reactive Barrier  

 Alternative GW-5: Reactive Cap 

The institutional controls planned for OU3 groundwater would remain in place.  No 
additional controls are envisioned at this time. 

Consideration was given to restoring pumping at the Spring Lake Well Field to lower the 
groundwater elevation and return the brook to a discharging stream condition.  Under this 
scenario, contaminated groundwater would be drawn toward Spring Lake rather than 
discharging to Bound Brook.  While restoring Spring Lake pumping is technically 
feasible it would be difficult to implement administratively.  The wells and associated 
water treatment plant are privately owned and operated and have not been used in several 
years.  It would be necessary to bring the wells and plant back on line, to upgrade the 
treatment plant to treat the COPCs/COPECs in the groundwater, and make a long term 
contractual agreement for the systems to continue operating in perpetuity.  This 
alternative was rejected during the screening process as not implementable, both 
administratively and due to the potential cost to refurbish and update the existing system. 

As discussed in Section 1.5.4, USEPA invoked a TI waiver for the OU3 groundwater in 
the OU3 ROD (USEPA 2012).  USEPA deferred action on the area of the groundwater 
that has the potential to discharge to Bound Brook until the RI for OU4 was completed 
based on uncertainties about the fate and transport of PCBs, which had already been 
identified as a potential contaminant of concern for the brook, and not VOCs. Based on 
OU3 RI data, the deferred action includes shallow groundwater (to a depth of 
approximately 65 feet bgs associated with the pronounced fracture zone found beneath 
the CDE facility at that depth) in the vicinity of the CDE facility. The lateral boundaries 
of the area subject to deferred action, and thus not subject to the TI waiver in the OU3 
ROD, include the surface water recharge zone to Bound Brook.  Because the alternatives 
being evaluated for OU4 GW RAA do not include remediation of the groundwater in the 
deferred area corridor and only address the impacts associated with the discharge of 
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contaminated groundwater to Bound Brook, a TI waiver for the area deferred from OU3 
to OU4 would need to be invoked by USEPA (see Appendix H for discussion on TI for 
the deferred area). 

The GW alternatives do not address remediation of sediment contaminants in the brook 
or other sources (e.g., SS and CD RAAs).   

9.2.1. Alternative GW-1 – No Action 
Alternative GW-1 was developed from the NCP provision that requires consideration of a 
no action response to serve as a baseline for evaluating other remedial alternatives. 

A majority of the contaminant mass in the bedrock groundwater (OU3) is currently 
diffused into the bedrock matrix below the former CDE facility (as demonstrated by 
results of bedrock pore water analyses performed during the OU3 RI) and is slowly back-
diffusing and discharging to the brook.  The OU3 field results, combined with numerical 
modeling, indicate that groundwater in the shallow aquifer has the potential to impact 
conditions in OU4 for many decades to centuries, or longer.  Consequently, the ongoing 
impact of discharging groundwater on the brook sediments and surface water is 
anticipated to continue indefinitely. 

The no action response does not include containment, removal, disposal, or treatment of 
contaminated media.  In accordance with OSWER Directive 9283.1-33 (June 2009), it 
also does not include new institutional controls, although existing NJDEP fish 
consumption advisories would be expected to remain in place.  Improvement of 
contaminated media (discharging groundwater/sediment pore water) would be through 
natural processes such as biodegradation, adsorption or diffusion, dispersion, and 
dilution, which as stated earlier, are expected to require hundreds of years to reduce 
contaminant concentrations.  Because this alternative would only be selected if the 
hazardous contaminants remaining at the Site were determined not to be a threat to 
human health and the environments, five-year remedy reviews are not required under this 
alternative.   

9.2.2. Alternative GW-2 – Monitoring, Institutional Controls  
This alternative was developed to assess the feasibility of monitoring the pore water, 
sediment and surface water quality in Bound Brook as an alternative to active 
remediation of groundwater discharges to the brook.  Remediation would continue for the 
SS and CD RAAs to remove existing deposits of contaminated soil and sediment.  Under 
Alternative GW-2, the effectiveness of MNR/MNA in maintaining conditions in the 
brook would be evaluated (see Figure 9-4).  Institutional controls would be maintained to 
protect downstream areas of the brook. 

 
    

 
 

U.S. Army Corps of Engineers 
Cornell-Dubilier Electronics Superfund Site 
Final Feasibility Study  
 
 

 9-10 

 



 
Section 9 

Groundwater Discharge to Surface Water (GW) 
  

   
 
Monitoring would be conducted on a quarterly basis initially until baseline conditions are 
established. Once established, monitoring may change to semi-annual or annual 
depending on the results.  Monitoring would include the following elements: 

 Pore water – Pore water sampling for PCBs would be conducted using passive 
sampling techniques.  

 Groundwater - Up to six groundwater monitoring wells nests (new or existing) 
would be included in the monitoring program, installed along the length of the 
impacted section of the brook.  The wells would be a combination of nested, multi-
depth wells and single depth wells. Samples would be collected from the wells and 
analyzed for VOCs and PCBs, the primary COPCs in discharges to the brook.  This 
information would be used to assess the relationship between groundwater quality 
and the impact on the brook. 

 Surface water – Surface water grab samples would be collected in conjunction with 
the groundwater samples in approximately the same location as the groundwater 
monitoring wells.   

 Piezometers – Up to four piezometers would be included in the monitoring program 
along the length of the impacted section of the brook to monitored head conditions 
and the gradient towards the brook. The piezometers would be a combination of 
nested, multi-depth wells, and single depth wells.  If appropriately located, 
monitoring wells could be used as piezometers. 

 Sediment – Sediment samples would be collected at four locations along the length 
of the impacted section of the brook. 

Existing institutional controls would be maintained in the brook and New Market Pond.   

9.2.3. Alternative GW-3 - Hydraulic Control of Groundwater  
This alternative was developed to assess the use of hydraulic control (containment) of 
groundwater flowing from the former CDE facility, thereby preventing contaminated 
groundwater from discharging to Bound Brook and potentially recontaminating the 
sediment in the brook following sediment remediation (SS RAA).  Groundwater 
extraction to remediate the plume was not a part of the remedy selected for OU3; rather, 
the OU3 ROD incorporated a TI waiver for the OU3 groundwater due to the fact that the 
majority of the contaminant mass is diffused into the bedrock matrix making treatment 
technically impracticable. The intent of this alternative is not to remediate the 
groundwater in the bedrock but rather to control the flow of contaminated groundwater, 
preventing its discharge to Bound Brook. 

Hydraulic control of groundwater would entail installing three vertical extraction wells 
on the former CDE facility property, each to a depth of approximately 75 feet bgs, and 
pumping the wells at a combined rate of approximately 25 gpm (see Figure 9-5).  The 
groundwater extraction well depths and total flow rate are based on preliminary results of 
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a MODFLOW groundwater extraction simulation performed as part of OU3 RI activities 
and would need to be refined during the OU4 RD. 

Alternative GW-3 assumes that an on-site treatment system would be needed to treat the 
extracted groundwater; for this FS, the location of the treatment system was assumed to 
be at the former CDE facility.  Although the final technology selection for an ex situ 
groundwater treatment system would be deferred to the RD phase, representative process 
options have been selected to assemble a likely treatment train for cost estimating 
purposes in the FS.  The groundwater treatment system is assumed to include the 
following processes: 

 Removal of NAPL (i.e., oil-water separation). 

 Acidification (to control scaling due to high calcium and magnesium concentrations 
in the groundwater). 

 Sediment filtration. 

 Chemical/ultraviolet (UV) oxidation to treat organics (chlorinated ethenes and 
ethanes, benzene compounds, PCBs, pesticides, and dioxins/furans). 

 Catalytic filtration (required for metals removal). 

 Effluent polishing (liquid-phase granular activated carbon). 

 Neutralization (to balance pH following treatment. 

Pilot testing may be required to refine the design of the full-scale treatment system and to 
ensure that effluent limitations are met (see Appendix F).   

Treated groundwater could be discharged to Bound Brook or a local POTW.  Based on 
the discharge fees associated with discharge to a POTW (estimated at $14,000 per million 
gallon in 2014 dollars), the annual cost would be approximately $200,000 per year and 
would be expected to increase on a regular basis.  While there would be no discharge fees 
for discharging to Bound Brook, treatment costs (both capital and O&M) would be higher 
due to the lower effluent limitations for the brook.  For cost estimation purposes it was 
assumed that the treated groundwater would be discharged to MCUA. 

Alternative GW-3 would not be intended to remediate the entire groundwater plume; only 
the contaminant mass that is present in the bedrock fractures within the hydraulic 
influence of the wells and any contaminant mass that back diffuses from the bedrock 
mass into the groundwater in the fractures would be collected and treated by the pumping 
system.  Because the majority of the contaminant plume would remain in the bedrock 
matrix, it is expected that Alternative GW-3 would need to be operated for potentially 
centuries, as long as contaminants in the bedrock matrix prevent groundwater from 
meeting RAOs in Bound Brook. A groundwater monitoring program would be 
established to monitor the performance of the hydraulic control remedy.  Because the 
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system would need to be operated for many years, the RD would need to consider O&M 
requirements for the various treatment system components, and to optimize the design 
based on minimizing O&M (e.g., use of solar power for pumping system).  The building 
housing the treatment components, as well as the piping connecting the various 
components of the system would also need to be designed to operate for an extended 
period of time.  Contaminant concentrations may fluctuate widely over time; therefore, 
the RD for this system would need to be flexible enough to allow the use of different 
technologies, as appropriate. 

Additional activities required to implement this alternative would include the following: 

 A small, permanent structure would be constructed on the former CDE facility 
property to house the water treatment plant.  The location and external appearance of 
the structure would be coordinated with the property owners.  

 Regular access to the property would be required for operation and maintenance of 
the extraction and treatment system. 

 A groundwater monitoring program would be established along the brook to verify 
that the extraction system is controlling contaminant migration.  Periodic pore water 
monitoring would also be conducted in the brook. 

 The location of the groundwater extraction wells would be selected based on 
additional groundwater modeling conducted during the RD.  As much as possible, 
the location of the wells would be coordinated with the property owner. 

 Waste (i.e., soil boring cuttings) generated during well installation and pipeline 
construction would be transported to a central processing location used to handle 
contaminated sediment and soil for the SS and CD RAAs.  Waste materials would be 
processed as necessary for disposal.  The processed solids would be shipped to an 
off-site disposal facility or beneficial use site.  

 Following the completion of work, disturbed portions of the former CDE facility 
would be decontaminated and preconstruction conditions restored. 

9.2.4. Alternative GW-4 – Permeable Reactive Barrier  
This alternative was developed to assess the feasibility of passively treating contaminated 
groundwater flowing from the former CDE facility prior to its discharge through Bound 
Brook’s sediment bed.  Alternative GW-4 consists of constructing a PRB in a trench 
located on or adjacent to the former CDE facility, to intercept and treat contaminated 
groundwater.  A PRB creates a treatment zone that passively treats contaminated 
groundwater as it flows through reactive media installed within the PRB.  Primary factors 
that would control the design of a PRB at the former CDE facility include the depth to 
bedrock, the required depth and breadth of the groundwater capture zone, the residence 
time required within the PRB for treatment of the contaminants to desired concentrations, 
and the treatment media to be installed within the PRB.  On the basis of preliminary 
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modeling results and site conditions determined during the OU3 RI, it is anticipated that 
the PRB would be approximately 1,600 feet in length, running along the northeast and 
northwest boundaries of the former CDE facility.  A potential alignment of the PRB is 
depicted in Figure 9-6. 

According to data collected during previous work in OU2 and OU3, bedrock is present 
beginning at depths between 0 to 10 feet bgs at the former CDE facility.  Groundwater 
modeling performed for the OU3 RI suggests that the PRB trench would need to be 50 to 
75 feet deep to capture the shallow groundwater that is discharging to the brook. To 
excavate a trench to that depth, controlled blasting would be used to create a rubble zone 
in the bedrock.  After blasting, if the trench walls are stable, the rubble can be removed.  
If the trench walls are not stable, it may be necessary to backfill the trench to stabilize the 
area with a combination of treatment media and appropriately selected fill material. 
Unstable conditions in the trench would impact the cost of subsequent media change-outs 
and potentially, the long-term effectiveness of the PRB. 

Controlled blasting would increase the hydraulic conductivity of the bedrock and would 
be expected to modify the flow paths in the bedrock aquifer in a manner that is 
advantageous to the groundwater treatment objective (creating a zone of higher 
permeability around the trench should encourage the flow of contaminated groundwater 
through the treatment media).  Further modeling would need to be conducted to evaluate 
changes in flow paths due to the creation of the PRB.  

Consideration was given to potential locations for the PRB as either close to the source 
area (along the perimeter of the former CDE facility property) or close to Bound Brook.  
Each approach has its merits and problems. 

 Locating the PRB close to the source area on the former CDE facility creates a zone 
between the PRB and Bound Brook where contaminants have not been treated.  This 
creates, for a period of time, the potential for recontamination of the groundwater 
discharging to the brook due to back diffusion in the bedrock between the PRB and 
Bound Brook. 

 Locating the PRB close to Bound Brook reduces the potential for back diffusion of 
contaminants impacting the groundwater prior to discharge to the brook but would 
require that the PRB be located in the wetland/floodplain along Bound Brook.  High 
flows in Bound Brook would have the potential to inundate the trench and impact 
flow dynamics in the PRB and potentially foul the treatment media.  Blasting of the 
bedrock during construction may increase the permeability of the bedrock in the area 
and drain water from the surrounding wetlands. 

Modeling would need to be performed during the RD to establish the optimal location for 
the PRB.  For cost estimating purposes, it was assumed that the PRB would be located on 
the former CDE facility property. 
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The reactive media in the trench would be selected based on the primary 
COPCs/COPECs; a range of potential reactive materials are available. A treatability 
study during the RD would determine the type of media to be used to treat the 
groundwater.   

Because it is anticipated that groundwater would continue to discharge contaminants to 
the brook for hundreds of years, the PRB would need to be designed to be operated over a 
long period.  Over time, the reactive media in the PRB would be consumed and require 
replacement.   

During the RD, media replacement options would be evaluated. There are a number of 
options for installing treatment media within the trench.  These include the use of panels, 
canisters, or reactors containing treatment media that can be inserted and removed 
readily; injection of treatment media into the rubble zone created by the blasting; or 
removing/replacing the rubble zone and directly backfilling treatment media into the 
trench.  The selection of the appropriate option would be made during the RD based on 
conditions in the trench.  Panels or canisters would allow for more ready replacement of 
the spent media, but these are likely to have less treatment capacity, resulting in the need 
to replace the media more often.  Backfilling the trench with the media would likely have 
greater treatment capacity between change-outs of the media, but each change-out would 
be more expensive, labor-intensive, and disruptive to the tenants of the property.   

Access to the PRB trench and the area surrounding the trench would be required over the 
life of the treatment process for media replacement.  Media replacement would entail 
removing the surficial materials covering the trench either to remove and replace the 
panels/canisters, etc. containing the reactive media or to excavate and replace the reactive 
media, if placed directly in the trench.  Given the depth of the trench, cranes and booms 
would be required for either option.  The need for equipment access over the life of the 
treatment process may impact development plans in a portion of the former CDE facility 
property.  

Additional activities required to implement this alternative would include the following: 

 The location of the PRB on/adjacent to the former CDE facility would be selected 
based on additional groundwater modeling during the RD and conditions in the area.  
If determined feasible during the RD, the surface over the PRB would be paved to 
allow temporary use of the area between media replacement events.  As much as 
possible, the location of the trench would be coordinated with the property owner. 

 Periodic access to the area would be required for media replacement and to monitor 
conditions along the trench.  This would include not only the area directly over the 
trench but as much surrounding area as necessary for equipment to access and 
replace the reactive media. 
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 A groundwater monitoring program would be established along the brook to verify 

that the PRB is controlling contaminant migration.  Baseline contaminant levels 
would be established during the RD to indicate when media change-out is required. 
Periodic pore water monitoring would also be conducted in the brook. 

 Waste (i.e., boring cuttings, groundwater) generated during trenching would be 
transported to a central processing facility (constructed as part of the SS RAA) used 
to handle contaminated sediment and soil for SS and CD RAAs.  The material would 
be tested and processed as necessary for disposal.  The processed solids would be 
shipped to an off-site disposal facility or beneficial use site.  

 Following the completion of work, disturbed areas would be decontaminated and 
preconstruction conditions restored. 

9.2.5. Alternative GW-5 – Reactive Cap 
This alternative was developed to assess the feasibility of intercepting and passively 
treating contaminated groundwater flowing from the former CDE facility at the point of 
discharge to Bound Brook, by installing a reactive media layer in the bed of the brook.  
The reactive cap would be installed following remediation of the SS and CD RAAs.   

Constructing a reactive cap could require diverting the water in the brook by the 
construction of coffer dams and a pipeline diversion system (similar to the procedures 
discussed for Alternative SS-2) and over-excavating the streambed within the known 
discharge zone (approximately 2,400 feet) to an appropriate depth, such that the top of 
the reactive cap (including armoring layer as necessary) would be at the same grade as 
the current streambed.  Bedrock outcrop areas could require blasting to accommodate the 
thickness of the reactive cap, although data from the remediation of OU2 suggests that 
the upper portion of bedrock is weathered and likely is rippable using conventional 
excavating equipment.   

The reactive media in the trench would be selected based on the primary 
COPCs/COPECs; a range of potential reactive materials are available. A treatability 
study during the RD would determine the type of media to be used to treat the 
groundwater.  The reactive material would be installed in “blankets” manufactured with 
the reactive media sandwiched between two layers of filter fabric.  Use of media blankets 
would facilitate periodic removal and replacement of the reactive media.  Following 
installation, the media blankets would be covered with a sand layer to allow habitat to be 
reestablished in the area.  Armoring would be provided for the cap to protect it from 
erosion during high flows.  

As part of the cap design activities, a field pilot study would be required to determine the 
effective cap thickness. Detailed measurements of the historical and current river flows 
would be required to establish locations within the cap alignment requiring additional 
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armoring or additional thickness of the isolation sand layer.  Pore water flux monitoring 
along with multiple rounds of groundwater monitoring, both for the pre- and post-treated 
groundwater, would be conducted as part of the pilot study. 

Based on the results of particle tracking and sediment transport modeling, the cap would 
likely need to be placed between RM6.2 and RM6.7 of Bound Brook or approximately 
2,400 linear feet (i.e., from approximately the twin culverts to the Lakeview Avenue 
Bridge).  The cap would encompass the entire width of the brook along its alignment, 
extending up the side slopes and anchored along the shore line.  The conceptual 
alignment of the cap is depicted in Figure 9-7. 

Because it is anticipated that groundwater would continue to discharge contaminants to 
the brook for hundreds of years, the cap would need to be designed to be operated over a 
long period.  Over time, the reactive media in the cap would be consumed and require 
periodic replacement.  The reactive life of the treatment media would be determined by 
the contaminant load, the groundwater flux, and the thickness of the reactive media in the 
cap.     

Additional activities required to implement this alternative would include the following: 

 Periodic access to the area would be required for media replacement and to monitor 
conditions in the brook.  This would include not only the area in the brook but as 
much surrounding area as necessary for equipment to access and replace the reactive 
media. 

 A pore water monitoring program would be established along the brook to verify 
that the reactive cap is treating contaminants in the groundwater prior to discharge to 
surface water.  Contaminant levels in the pore water would be evaluated during the 
RD to indicate when media change-out is required. Alternative monitoring 
approaches may also be introduced during the RD to monitor system performance. 

 Waste (i.e., bedrock, soil/sediment, surface water) generated during cap construction 
would be transported to the central processing facility (constructed as part of the SS 
RAA) used to handle contaminated sediment and soil for SS and CD RAAs.  The 
material would be tested and processed as necessary for disposal.  The processed 
solids would be shipped to an off-site disposal facility or beneficial use site.  

 Following the completion of work, disturbed portions of the brook would be restored 
to preconstruction conditions. 

9.3. Detailed Evaluation of Alternatives 
The following sections present detailed analyses of the proposed alternatives.  Cost 
summaries are presented in this section and on Tables 9-2 to 9-5.     
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9.3.1. Alternative GW-1 - No Action 
In this alternative, no systems would be installed or operated to control the discharge of 
contaminated groundwater to Bound Brook and no new institutional controls would be 
implemented, although existing NJDEP fish consumption advisories would be expected 
to remain in place.  Improvements in water quality in Bound Brook would be through 
natural attenuation of the contaminants by biodegradation, adsorption, diffusion, 
dispersion, and/or dilution.  

 Overall Protection of Human Health and the Environment 9.3.1.1.

This alternative would not be effective in protecting human health and the environment. 

 Compliance with ARARs 9.3.1.2.

This alternative would not meet chemical-specific ARARs pertaining to water quality.  
Because no active remediation work would be performed, action-specific and location-
specific ARARs would not apply. 

 Long-Term Effectiveness and Permanence 9.3.1.3.

This alternative would not be effective over the long-term or provide a permanent 
solution.  There are no means in place to control the impact contaminated groundwater 
discharges would have on surface water quality in Bound Brook, and the related impacts 
on sediment quality and the environment.  There would be no means to monitor the area 
to assess changes in toxicity of contaminated media over time.   

 Reduction of Toxicity, Mobility, and Volume Through Treatment 9.3.1.4.

This alternative would have no significant impact on the toxicity, mobility, or volume of 
contaminants in OU4 – what changes would occur would be through natural recovery 
mechanisms and, based on the historical record of conditions at the site, are likely to be 
limited.  There is no treatment so the statutory preference for treatment is not a 
component of this alternative.     

 Short-Term Effectiveness 9.3.1.5.

There would be no short-term impacts to site workers or the community during 
construction as no actions would be implemented.   

 Implementability 9.3.1.6.

There would be no technology, engineering, or administrative controls required to 
implement under this alternative.     
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 Cost 9.3.1.7.

There are no costs associated with the No Action Alternative. 

9.3.2. Alternative GW-2 - Monitoring and Institutional Controls 
Alternative GW-2 involves monitoring the sediment and water quality in Bound Brook 
following remediation activities for SS and CD RAA, and maintaining institutional 
controls in the brook and New Market Pond.  No additional institutional controls are 
currently planned. 

 Overall Protection of Human Health and the Environment 9.3.2.1.

This alternative monitors the impact of the contaminated ground released from the OU3 
groundwater on pore water, groundwater, and surface water in the brook, relying on 
MNA to control the impacts of the discharge on the brook.  Current information suggests 
that the release of contaminants from groundwater to pore water would recontaminate the 
sediment in the brook over time.   

The primary COPCs for this portion of the Site are VOCs and PCBs.  VOCs released to 
the brook would volatilize and dissipate relatively rapidly.  As noted in the ERA (see 
Section 3.8.2), the impact of the VOCs would be relatively localized. 

At this time it is unclear whether MNR in the brook would be active enough to offset the 
rate contaminants are released to the brook from the shallow groundwater.  Modeling 
suggests that contaminants would continue to discharge to the stream if no action is 
taken, making recovery unlikely.  

Based on the modeling results, this alternative is not considered protective of human 
health and the environment. 

 Compliance with ARARs 9.3.2.2.

Implementation of this alternative would comply with ARARs as follows:  

 Wetlands – Work in the wetland areas would be limited to monitoring wells and 
piezometers installed near the brook and would have a relatively minimal impact.  
Periodic sampling of wells and piezometers should not impact conditions in the 
wetlands.  Consultation with federal and state authorities would occur prior to the 
start of work to establish compliance with substantive requirements.   

 Water quality - Implementation of this alternative would not comply with water 
quality ARARs since contaminated groundwater would continue to discharge to the 
brook.   
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 Long-Term Effectiveness and Permanence 9.3.2.3.

The OU3 modeling has demonstrated that contaminant concentrations in the shallow 
groundwater discharging to the brook are expected to remain elevated (above PRGs) for a 
very long period of time (i.e., on the order of hundreds of years).  

While the maintenance of the fish advisory for New Market Pond would address 
immediate concerns regarding human consumption of fish, the effectiveness of fish 
advisories over the long-term is uncertain. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 9.3.2.4.

Alternative GW-2 does not provide any treatment of contaminants and is focused solely 
on monitoring the impacts of ongoing discharges of contaminants to the brook to 
determine if these discharges continue to pose a risk to human health and the 
environment.   

 Short-Term Effectiveness 9.3.2.5.

The primary construction activity for this alternative is drilling of groundwater 
monitoring wells and piezometers at four to six locations along the brook; other activities 
are generally noninvasive and limited to sample collection.  Well drilling is a standard 
industry practice and while posing some risks to workers, these risks are well known and 
largely controllable by safe working practices.   

Impacts on the surrounding community and wildlife (primarily noise) would be limited 
and of short duration (two to four weeks). 

 Implementability 9.3.2.6.

The elements of a monitoring program, as presented for Alternative GW-2, are common 
industry practices and would be implementable using readily available technologies.  
Similar procedures were used at the Site during the RI.   

 Cost 9.3.2.7.

Detailed costs are shown in Table 9-2.  Capital costs for Alternative GW-2 are estimated 
to be $1,900,000 (2014 dollars).  It is estimated that it would take less than one year to 
implement the initial program but annual monitoring could continue for potentially 
hundreds of years.  Annual O&M costs are expected to be $830,000 per year.  In 
addition, monitoring equipment would need to be replaced periodically. The net present 
value, based on a 7 percent discount rate, for Alternative GW-2 is approximately 
$12,200,000 based on 30 years of site monitoring.  
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9.3.3. Alternative GW-3 - Hydraulic Control of Groundwater 
Alternative GW-3 involves using groundwater extraction wells to control the release of 
contaminated shallow OU3 groundwater to Bound Brook.  Groundwater would be 
pumped from beneath the former CDE facility, treated, and discharged to Bound Brook.    

 Overall Protection of Human Health and the Environment 9.3.3.1.

This alternative focuses on the contaminated shallow groundwater that is discharging to 
Bound Brook and the potential risks associated with that discharge.  The issues associated 
with the larger groundwater plume were addressed in the OU3 ROD.   

Because hydraulic control relies on advective transport of COPCs, pumping of shallow 
groundwater in the source area would result in the removal of minimal contaminant mass 
but would prevent the discharge of that portion of contaminant mass into Bound Brook.  
Monitoring of contaminant concentrations in the pore water in the streambed or in 
groundwater monitoring wells constructed adjacent to the brook would document the 
performance of the hydraulic controls.  This alternative would be protective of human 
health and the environment in the following areas: 

 Reduce the contaminant concentrations in shallow groundwater discharging to the 
brook to levels identified in the BHHRA that are protective of human health. 

 Reduce the contaminant concentrations in shallow groundwater discharging to the 
brook to levels identified in the ERA as protective of the environment in the area. 

 Allow groundwater flow to continue without significant changes to the prevailing 
hydraulic regime. 

 Limit the migration of contaminants to downstream water bodies by removing a 
source for recontamination of the brook.  

 Reduce the amount of contaminants that would be available to impact surface water 
quality.  

This alternative is protective of human health and the environment while in operation.  
However, modeling conducted for OU3 suggests that contaminants would be released to 
the brook for decades or longer, meaning that this alternative would have to remain 
operational for a significant period of time (i.e., hundreds of years) into the future to be 
protective. 

 Compliance with ARARs 9.3.3.2.

The majority of work performed under this alternative would be conducted on the former 
CDE facility property and would comply with identified ARARs.  

The intent of the hydraulic control is to control the discharge of contaminants to Bound 
Brook and not to remediate the groundwater plume.  While the system would treat 
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contaminants released from the groundwater and protect the brook, it would address only 
the discharge of contaminants and not the source and thus would have to be operated for 
hundreds of years to maintain compliance with ARARs.  Implementation of this 
alternative would comply with ARARs including the following:  

 Waste management – The processing and disposal of waste material (i.e., spoils 
from well installation) generated during implementation of this alternative would 
comply with the requirements of HAZMAT, RCRA, CERCLA, TSCA, and state 
waste management regulations. 

 Air quality – Monitoring would be conducted during construction to ensure 
compliance with air emission limits.  Consultation with federal and state authorities 
would occur prior to the start of work to establish compliance with emission 
limitations.   

 Stormwater – Erosion and sedimentation control during construction would be 
addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 

 Water quality - The intent of the hydraulic controls is to capture the shallow 
groundwater preventing its release to the brook. Implementation of this alternative 
addresses water quality ARARs by limiting the discharge of contaminants to Bound 
Brook. 

 Long-Term Effectiveness and Permanence 9.3.3.3.

Hydraulic control would likely not result in the long term reduction of COPC/COPEC 
concentrations in source area groundwater.  While some minor improvements in 
groundwater quality would be achieved, the OU3 modeling has demonstrated that the 
time to achieve these benefits is very long and concentrations are expected to remain 
elevated for very long time periods (i.e., hundreds of years). The model results also 
indicated that in the portion of the plume discharging to Bound Brook, the CVOCs would 
be persistent at concentrations exceeding groundwater ARARs for that extended period. 
However, capturing the portion of the plume discharging to the brook would 
control/contain a source responsible for contributing contaminants to the sediment and 
soil in the OU4 Study Area. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 9.3.3.4.

Alternative GW-3 meets the preference in CERCLA for on-site treatment and would 
result in a reduction of mobility in COPCs as long as the hydraulic control system is in 
operation.  In addition, a small percentage of the contaminants in the groundwater would 
be extracted and treated.  However, hydraulic control would not reduce the toxicity or 
volume of contaminants at the Site which are controlled by the presence of contaminants 
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in the OU3 source area; rather, it would control the impacts of these conditions on Bound 
Brook.  

 Short-Term Effectiveness 9.3.3.5.

Construction activities for this alternative include installing extraction wells, constructing 
a groundwater treatment building (including power supply), installing underground 
piping from the extraction wells to the treatment building, and establishing a discharge 
point to Bound Brook.  The short-term impacts to workers and the community that are 
associated with these types of activities on similar construction projects include the 
following: 

 Working around/on/with heavy equipment and hauling equipment used in treatment 
system construction.   

 Potential exposure of construction workers to sediment, soil, groundwater, and 
surface water contaminated with PCBs, metals, VOCs, SVOCs, pesticides during 
construction.  While concentrations exceed state-promulgated PRGs for some 
contaminants in some areas, contaminant concentrations are not at levels that would 
cause an immediately dangerous to life or health condition. PPE such as Tyvek 
coveralls, boot covers, and disposable gloves should be worn by site workers to 
prevent dermal exposure to contaminants.  In areas where concentrations are 
detected at levels that would have the potential to cause exposures above OSHA 
permissible exposure limits, additional steps would be taken to minimize the 
exposure to construction workers. 

 Some construction activities could result in a low to moderate risk to workers 
through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 The construction process is likely to be disruptive to those living or working directly 
adjacent to the remediation areas (noise, odors, and lights). 

Because work would generally be limited to the former CDE facility property, impacts on 
the surrounding community and wildlife would generally be limited to noise and dust 
during construction. 

 Implementability 9.3.3.6.

Groundwater extraction is a commonly used technology and would be implementable 
using readily available technologies.  Additional evaluation and possible pilot testing may 
be required to refine the groundwater treatment train.  Implementation of 
Alternative GW-3 would require meeting effluent limitations.   

An on-site groundwater treatment system would be needed to treat the extracted 
groundwater.  For the FS, the location of the treatment system was assumed to be on the 
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former CDE facility property.  Future redevelopment of the parcel would need to 
accommodate access to extraction wells, piping and the treatment system. 

 Cost 9.3.3.7.

Detailed costs are shown in Table 9-3.  Capital costs for this alternative are estimated to 
be approximately $8,100,000 (2014 dollars) and remediation (field construction 
activities) is estimated to take one year to complete.  However, operation of the extraction 
and treatment system could continue for potentially hundreds of years.  Annual O&M 
costs, including annual operation of the groundwater treatment plant estimated to be 
$1,220,000 per year.  In addition, equipment would need to be replaced periodically and 
it is anticipated that the entire wastewater treatment facility would need to be replaced in 
year 30 of operations.  The net present value, based on a 7 percent discount rate, for 
Alternative GW-3 is $23,300,000 based on 30 years of groundwater extraction and 
treatment.  

9.3.4. Alternative GW-4 - Permeable Reactive Barrier  
Alternative GW-4 involves constructing a PRB to intercept and passively treat 
contaminants in the shallow OU3 groundwater prior to its discharge to Bound Brook.  

 Overall Protection of Human Health and the Environment 9.3.4.1.

This alternative reduces the release of contaminants to the brook, thereby protecting 
human health and the environment.  A monitoring program would be established as part 
of the O&M cycle to routinely monitor performance of the reactive media and 
periodically (anticipated to be on a 15 to 20 year cycle) replenish the reactive media in 
sections of the barrier as needed.  The quality of groundwater discharging to Bound 
Brook is expected to improve because the shallow groundwater in the areas containing 
the highest concentrations of COPCs and COPECs (i.e.,  the former CDE facility) would 
be treated before discharging to the brook at reduced contaminant concentrations.  This 
alternative would be protective of human health and the environment in the following 
areas: 

 Reduce the contaminant concentrations in shallow groundwater discharging to the 
brook to levels identified in the BHHRA that are protective of human health. 

 Reduce the  contaminant concentrations in shallow groundwater discharging to the 
brook to levels identified in the ERA as protective of the environment in the area. 

 Allow groundwater flow to continue without significant changes to the prevailing 
hydraulic regime. 

 Limit the migration of contaminants to downstream water bodies by removing a 
source for recontamination of the brook.  
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 Reduce the amount of contaminants that would be available to impact surface water 

quality.  

This alternative is protective of human health and the environment while in operation.  
However, modeling conducted for OU3 suggests that contaminants would be released to 
the brook for decades or longer, meaning that this alternative would have to remain 
operational for a significant period of time (i.e., hundreds of years) into the future to be 
protective. 

 Compliance with ARARs 9.3.4.2.

The intent of the PRB is to control the discharge of contaminants to Bound Brook and not 
to remediate the groundwater plume.  While the PRB would treat contaminants released 
from the groundwater and protect the brook, it would address only the discharge of 
contaminants and not the source area and thus would have to be operated for hundreds of 
years to maintain compliance with ARARs.  Implementation of this alternative will 
comply with ARARs including the following:  

 Floodplain – The proposed location for the construction of the PRB would be based 
on modeling conducted during the RD.  However, even if the PRB were located in 
the floodplain, the impact on the floodplain’s storage capacity should be minor and 
would comply with federal and state regulations regarding remediation and filling in 
floodplain   

 Wetlands – Wetland areas adjacent to the brook are likely to be impacted by 
construction activities and would be restored following construction.  Mitigation 
would be required if wetlands are permanently lost due to construction activities. 
Consultation with federal and state authorities would occur prior to the start of work 
to establish compliance with substantive requirements. 

 Waste management – The processing and disposal of waste material (i.e., spoils 
from trench excavation and spent treatment media) generated during implementation 
of this alternative will comply with the requirements of HAZMAT, RCRA, 
CERCLA, TSCA, and state waste management regulations. 

 Air quality – Monitoring would be conducted during construction to ensure 
compliance with air emission limits.  Consultation with federal and state authorities 
would occur prior to the start of work to establish compliance with emission 
limitations.   

 Stormwater – Erosion and sedimentation control due to construction activities would 
be addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 

 Water quality - The intent of the PRB is to treat the shallow groundwater such that 
groundwater discharges to the brook meet surface water quality standards. 
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Implementation of this alternative addresses water quality ARARs by limiting the 
discharge of contaminants to Bound Brook.  The contaminants that are between the 
PRB and the brook would not be treated and may result in exceedences of surface 
water quality standards for a period of time. 

 Long-Term Effectiveness and Permanence 9.3.4.3.

The PRB would not result in a long term reduction of COPC/COPEC concentrations in 
groundwater but would be an effective approach to managing shallow groundwater 
discharges to Bound Brook, although this alternative is dependent on regular operation 
and maintenance.  Contaminants in the source area would persist at concentrations 
exceeding groundwater ARARs for very long time periods, requiring long-term operation 
of the PRB.  However, treating the portion of the plume discharging to Bound Brook 
would control a source responsible for contributing contaminants to the sediment and soil 
in the OU4 Study Area.    

Modeling conducted for OU3 suggests that contaminants would be released to the brook 
for decades or longer, meaning that this alternative would have to remain operational for 
a significant period of time (i.e., hundreds of years) into the future to be protective. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 9.3.4.4.

Alternative GW-4 meets the preference in CERCLA for on-site treatment and would 
result in a reduction of mobility in COPCs as long as the PRB is in operation.  The PRB 
would treat contaminants in shallow groundwater, reducing the toxicity of the 
contaminants in the groundwater prior to its discharge to the brook.  The PRB would not 
impact the mobility or volume of contaminants at the Site which are controlled by the 
presence of contaminants in the OU3 source area, but it would control the impact of those 
contaminants on Bound Brook.  

 Short-Term Effectiveness 9.3.4.5.

The implementation of this remedy may involve the blasting and excavating bedrock to 
construct a stable trench, transporting this material to a central processing facility, 
processing the material, and shipping the material off-site for final disposal.  The short-
term impacts to workers and the community that are associated with these types of 
activities on similar construction projects include the following: 

 Working around/on/with heavy equipment and hauling equipment used in PRB 
construction.   

 Potential exposure of construction workers to sediment, soil, groundwater and 
surface water contaminated with PCBs, metals, VOCs, SVOCs, pesticides during 
construction.  While concentrations exceed state-promulgated cleanup objectives for 
some contaminants in some areas, contaminant concentrations are not at levels that 
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would cause an immediately dangerous to life or health condition. PPE such as 
Tyvek coveralls, boot covers, and disposable gloves should be worn by site workers 
to prevent dermal exposure to contaminants.  In areas where concentrations are 
detected at levels that would have the potential to cause exposures above OSHA 
permissible exposure limits, additional steps would be taken to minimize the 
exposure to construction workers. 

 Construction of the PRB would require controlled blasting to create a trench in the 
bedrock, thereby increasing the noise levels in the surrounding area during the 
course of the PRB installation.  The decibel levels would be similar to or less than 
that associated with medium-sized construction projects.    

 Although there are no identified susceptible areas which may be damaged during 
controlled blasting, there is potential for damage to existing structures and utility 
lines, thereby impacting schedule and cost.  

 Some construction activities could result in a low to moderate risk to workers 
through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 The construction process is likely to be disruptive to those living or working directly 
adjacent to the remediation areas (noise, odors, lights). 

The majority of hazards associated with implementing this alternative could be controlled 
through a comprehensive health and safety protocol and notification program (e.g., highly 
visible orange fencing, caution tape, lockout/tagout procedures, protective equipment, 
perimeter air monitoring, personal air monitoring for workers, heat and stress monitoring, 
etc.).  

 Implementability 9.3.4.6.

There are several technical difficulties involved with the construction and operation of 
Alternative GW-4. 

 Determining the replacement cycle of the reactive media in Alternative GW-4 is an 
iterative process which can be estimated based on the findings of a treatability/pilot 
study and the effectiveness of the groundwater flow model.  Factors such as seasonal 
changes in groundwater flux and variable contaminant loading have to be accurately 
computed to ensure proper loading of the reactive media.  Therefore, predesign steps 
have to be clearly outlined and executed to ensure the project schedule and costs are 
not impacted. 

 Replenishing the reactive media presents a significant challenge. Regular monitoring 
would be required to determine the point when media replacement would be 
required.  However, because the contaminant flux can vary substantially through the 
bedrock from point to point, determining the optimum timing for replenishing the 
media may be difficult.  Monitoring of conditions downgradient of the barrier is 
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possible, but variations in the bedrock would impact the flux from point to point 
making it difficult to determine conditions applicable to the entire Site.  Similarly, 
the contaminant flux passing through the reactive barrier may vary from location to 
location, thereby requiring replenishment of the media in patches and it may be 
difficult to identify these patches.  The physical steps needed to replace the media 
may also be challenging, whether it must be excavated from the potentially 75-foot 
deep trench or whether moving relatively large panels/sequences of reactors or 
canisters required removal, servicing, and replacement. 

 The PRB would be located close to Bound Brook, adjacent to the perimeter of the 
former CDE facility property.  Access to the trench would be required periodically to 
allow for replenishment of the reactive media.  Long-term access agreements would 
need to be made with property owners to allow routine maintenance of the PRB. 

 Cost 9.3.4.7.

Detailed costs are shown in Table 9-4.  Capital costs for Alternative GW-4 are estimated 
to be $18,700,000 (2014 dollars) and remediation (field construction activities) is 
estimated to take one year to complete.  Annual O&M costs, which include monitoring 
groundwater quality upgradient and downgradient of the PRB and pore water in the 
brook, are approximately $300,000 per year.  Periodic replacement of spent media is 
anticipated to cost $9,100,000 per event and it is anticipated it would be necessary to 
replace the media in the trench at some point during the operating period.  The net 
present value, calculated using USEPA guidance discount rate of 7 percent, is 
$27,100,000 based on 30 years of operations and assuming the media in the trench is 
replaced in year 15 and year 30 of operations. 

9.3.5. Alternative GW-5 - Reactive Cap  
Alternative GW-5 involves controlling the release of contaminants in shallow 
groundwater from the OU3 source area to Bound Brook through the construction of a 
reactive cap in the streambed. 

 Overall Protection of Human Health and the Environment 9.3.5.1.

This alternative is protective of human health and the environment by controlling the 
release of contaminants to the brook but would need to be monitored and maintained as 
long as contaminants are being released from the OU3 source area (i.e., in perpetuity).  A 
monitoring program would need to be established as part of the O&M program to 
routinely monitor performance of the reactive media.  The reactive media will also need 
to be replenished periodically (estimated to be every 15 to 20 years).  The quality of 
groundwater discharging to Bound Brook is expected to improve because the 
groundwater would be treated at the point of discharge (the reactive cap in the streambed) 
before entering the brook.   
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The reactive cap alternative would provide several benefits including: 

 Reduce the contaminant concentrations in shallow groundwater discharging to the 
brook to levels identified in the BHHRA that are protective of human health. 

 Reduce the contaminant concentrations in shallow groundwater discharging to the 
brook to levels identified in the ERA as protective of the environment in the area. 

 Allow groundwater flow without significant changes to the prevailing hydraulic 
regime. 

 Treat OU3 contaminants of concern in the groundwater flux.  The reactive cap media 
may be easier to remove and replace than the media in a 50- to 75-foot deep trench 
constructed for a PRB (Alternative GW-4). 

 Allow for gas ebullition, if present. 

 Provide a clean substrate for re-colonization of benthic organisms both in the 
submerged and near shore areas. 

This alternative is protective of human health and the environment while in operation.  
However, modeling conducted for OU3 suggests that contaminants would be released to 
the brook for decades or longer, meaning that this alternative would have to remain 
operational for a significant period of time (i.e., hundreds of years) into the future to be 
protective. 

 Compliance with ARARs 9.3.5.2.

The intent of the reactive cap is to control the discharge of contaminants to Bound Brook 
and not to remediate the groundwater plume.  While the cap would treat contaminants 
released from the groundwater effectively protecting the brook, it would only address the 
discharge of contaminants and not the source area, and thus would have to be operated in 
perpetuity, to maintain compliance with ARARs.  Implementation of this alternative will 
comply with ARARs including the following:  

 Floodplain – The proposed construction program in the brook would comply with 
state and federal regulations regarding remediation and infilling in floodplains. 

 Wetlands – Wetland areas adjacent to the brook impacted by construction activities 
would be restored following construction. Mitigation would be required if wetlands 
were permanently lost due to construction activities.  Consultation with federal and 
state authorities would occur prior to the start of work to establish compliance with 
substantive requirements.   

 Waste management – The processing and disposal of waste material generated 
during implementation of this alternative, consisting of sediment and bedrock 
excavated from the stream bed to accommodate the cap thickness and spent 
treatment media, will comply with the requirements of HAZMAT, RCRA, 
CERCLA, TSCA, and state waste management regulations. 
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 Stormwater – Erosion and sedimentation control due to construction activities would 

be addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements.  

 Water quality - The intent of the reactive cap is to treat the contaminated shallow 
groundwater before it discharges to the brook so that it meets surface water quality 
standards.  Implementation of this alternative addresses water quality ARARs by 
limiting the discharge of contaminants to Bound Brook. 

 Long-Term Effectiveness and Permanence 9.3.5.3.

Installation of a reactive cap would not result in the reduction of COPC/COPEC 
concentrations in the source area groundwater meaning that, without a reactive cap, 
shallow groundwater discharges to Bound Brook would persist at concentrations 
exceeding groundwater ARARs for a very long time in the future.  However, treating the 
portion of the plume discharging to Bound Brook would control a source responsible for 
contributing contaminants to the sediment and soil in the OU4 Study Area.  

The long-term effectiveness of the reactive cap is dependent on regular operation and 
maintenance of the cap system, including periodic replacement of spent media (estimated 
at every 15 to 20 years). This process can be facilitated by careful design and the use of 
media blankets (reactive media between two filter fabrics).  

Periodic replacement of the reactive media would result in the disruption of habitat 
within the brook for about 2400 feet (the length of the cap).  Following replacement of 
the reactive media, a clean substrate would be provided for re-colonization of benthic 
organisms both in the submerged and near shore areas. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 9.3.5.4.

Alternative GW-5 meets the preference in CERCLA for on-site treatment and would 
result in a reduction in the toxicity of COPCs/COPECs as long as the reactive cap is in 
place and operating as designed. The reactive cap would treat contaminants in 
groundwater prior to discharge to the brook.  The cap would not impact the mobility or 
volume of contaminants at the Site, which are controlled by the presence of contaminants 
in the OU3 source area but it would control the impact of those contaminants on Bound 
Brook.  

 Short-Term Effectiveness 9.3.5.5.

The implementation of this remedy is likely to involve excavating sediment and bedrock 
in Bound Brook and backfilling disturbed areas with a reactive cap, as well as 
transporting excavated material to a central processing facility, processing the material, 
and shipping the material off-site for final disposal.  The short-term impacts to workers 
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and the community that are associated with these types of activities on similar 
construction projects include the following: 

 Potential exposure of construction workers to sediment, soil, pore water and surface 
water contaminated with PCBs, metals, VOCs, SVOCs, pesticides during 
construction.  While concentrations exceed state-promulgated cleanup objectives for 
some contaminants in some areas, contaminant concentrations are not at levels that 
would cause an immediately dangerous to life or health condition. PPE such as 
Tyvek coveralls, boot covers, and disposable gloves should be worn by site workers 
to prevent dermal exposure to contaminants.  In areas where concentrations are 
detected at levels that would have the potential to cause exposures above OSHA 
permissible exposure limits, additional steps would be taken to minimize the 
exposure to construction workers. 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects.  Seasonal weather conditions 
(cold/hot weather operations, rain and snow, wind chill) and work in and around 
water would increase the risk to workers, particularly for hypothermia during cold 
weather. In addition, higher flows in the brook would make excavation and 
placement of the reactive media more difficult. 

 Water levels in Bound Brook can rise rapidly from precipitation within the 
watershed and can disrupt work, potentially with little warning. Monitoring of 
weather conditions upstream during work in the brook and planning for weather-
related emergencies will be required to mitigate these risks.  Localized flooding is 
also a potential hazard during large storms. 

 Media replacement would entail excavating the streambed, removing and reinstalling 
the media, and restoring the streambed.  There is a risk that spent media would be 
released to the brook, spreading contamination downstream.  Some vendors supply 
the reactive media in pre-constructed fabric panels that can be placed in the base of 
the streambed as a unit, preventing its release to the environment.  

 Alternative GW-5 would be constructed in the streambed of the brook; therefore, 
construction activities may impact adjacent wetland areas, recreational users of the 
brook, and the resident community in general.  A comprehensive notification 
protocol as part of the construction startup process, along with appropriate 
engineering controls, would minimize the impact to the brook while creating 
community awareness and reducing risk. 

 Flow diversion during construction has the potential to increase the risk of flooding 
in the event of a large storm event.  This planning should be addressed during the 
RD phase to ensure that the potential risk of flooding is identified and contingency 
plans are in place during construction. 

 The construction process is likely to be disruptive to those living or working directly 
adjacent to the remediation areas (noise, odors, and lights). 
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 Construction activities would temporarily disrupt the local wildlife.  However, 

construction in the brook would be limited to an approximately 2400 foot stretch 
which is surrounded by similar conditions and wildlife can temporarily relocate 
during construction.  Water-based wildlife would be impacted to the greater degree 
than land-based wildlife. 

The majority of hazards associated with implementing Alternative GW-5 could be 
controlled through a comprehensive health and safety protocol and notification program 
(e.g.., high visibility orange fencing, caution tape, lockout/tagout procedures, protective 
equipment, perimeter air monitoring, personal air monitoring for workers, heat and stress 
monitoring, etc.).  Additionally, engineering controls (e.g., silt curtains, turbidity barriers, 
sheen control measures, etc.) may create a relatively safe work environment for any 
water-based construction activity.  

 Implementability 9.3.5.6.

There are several technical difficulties involved with the construction and operation of 
this alternative. 

 To minimize impacts to the hydrological regime of Bound Brook, the reactive cap 
would need to be installed such that the final grade of the cap is similar to or lower 
than current sediment grades.  This would require the removal of up to 4 feet 
(estimated) of bedrock in certain areas.  This work within the brook would require 
the temporary rerouting of the brook (similar to Alternative SS-2) while the bedrock 
is removed and the reactive cap is installed.   

 Replenishing the reactive media presents a significant challenge. Regular monitoring 
would be required to determine the point when media replacement would be 
required.  However, because the contaminant flux can vary substantially through the 
bedrock from point to point, determining the optimum timing on replenishing the 
media may be difficult.  Monitoring of surface water concentrations downgradient of 
the reactive cap is possible, but variations in the bedrock would impact the flux from 
point to point making it difficult to determine conditions applicable to the entire site.  
Similarly, the contaminant flux passing through the reactive barrier may vary from 
location to location, thereby requiring replenishment of the media in patches rather 
than in its entirety.  It may be difficult to identify these patches. 

 Cost 9.3.5.7.

Detailed costs are shown in Table 9-5.  Capital costs for Alternative GW-5 are estimated 
to be $13,5000,000 (2014 dollars) and remediation (field construction activities) is 
estimated to take one year to complete.  Annual O&M costs include monitoring of pore 
water in the brook, are approximately $260,000 per year. It would be necessary to replace 
the media in the reactive cap one or more times during the 30 year operating period 
covered by the FS.  The net present value, calculated using USEPA guidance discount 
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rate of 7 percent, is $22,100,000 based on 30 years of operations and assuming the media 
in the cap is replaced in year 15 and year 30 of operations. 
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10. Water Line (WL) 

10.1. Alternative Evaluation Process 
Although the potable municipal water line that was uncovered during excavation of OU2 
was not physically damaged during the excavation process, the water line ultimately 
developed a leak during the remedial activity.  A future leak in the 100+year-old water 
line could mobilize subsurface contaminants and adversely impact the OU2 and OU4 
remedies.  

The first step in the alternative evaluation process for the SS, CD, and GW RAAs was to 
screen GRAs.  Because the WL RAA does not involve remediation of contaminated 
media and the options available for the WL RAA do not coincide with the GRAs for the 
other RAAs, a separate screening process was used. Potential options for the water line 
were identified based on discussions with engineers from the water line’s owner, NJAW, 
and the experience of other experts. The universe of potential options was reduced by 
screening the options with respect to technical feasibility, implementability, effectiveness 
and cost.  Following the evaluation of water line options, specific alternatives were 
formulated for detailed evaluation. 

10.2. Alternative Identification  
The following preliminary list of options was developed for the water line: 

 No Action. 

 Maintain the existing easement: 

- Monitor the condition of the pipeline and replace the pipeline, if necessary, if 
leakage occurs in the future. 

- Abandon the pipeline with replacement in a new easement parallel to the current 
easement. 

- Slip line the existing pipeline. 
 Relocate the pipeline in a new easement that does not cross the former CDE facility: 

- New alignment along Hamilton Boulevard to Metuchen Avenue. 
- New alignment along Hamilton Boulevard, Spicer Avenue, and Belmont Avenue. 

 Abandon the pipeline in place: 

- Abandon without replacement. 
- Abandon without replacement assuming NJAW will establish additional capacity 

in other portions of system to provide the necessary capacity. 
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10.3. Option Screening 

10.3.1. No Action 

 Description:   10.3.1.1.

Under this option the existing pipeline would remain in place and in operation in its 
current condition.  Under NCP guidelines, the No Action Alternative is retained as a 
baseline. 

 Technical Feasibility.  10.3.1.2.

While this option is technically feasible to implement, it does not address the potential 
impact if the water line crossing the former CDE facility were to leak or rupture. 

 Implementability.  10.3.1.3.

This option would not require any actions and is implementable. 

 Effectiveness.   10.3.1.4.
This option is not effective in preventing a release in the event of a leak or rupture. 

 Costs.   10.3.1.5.
There is no cost for this option. 

 Screening Decision.   10.3.1.6.

The No Action option is retained as a point of comparison. 

10.3.2. Maintain the Existing Easement 

 Monitoring Program and Replace if Necessary  10.3.2.1.

Description.  Under this option, the existing pipeline would remain in place and in 
operation in its current location and condition.  A monitoring program would be 
established to check for pressure loss across the span that crosses the former CDE facility 
property, which would indicate a leak.  In the event of a leak, the line would be excavated 
and either repaired or replaced. 

Technical Feasibility.  Monitoring systems are commonly used on fuel pipeline systems 
to check for pressure losses. A remote alarm is used to warn system operators if a leak 
occurs.  An alternative approach would be to install a series of standpipes in the bedding 
material surrounding the pipeline and to monitor the water levels in the standpipes to 
determine if a leak is occurring.  The pipe bedding is likely to be more permeable than 
the surrounding soil and could serve as a conduit for water around the pipeline.  
However, regular site visits (weekly or bi-weekly) would be required to check the stand 
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pipes and it would necessary to establish a means of determining whether the water was 
coming from the pipeline or general precipitation. 

Implementability.  The development plans for the property would have to allow 
continued access to monitor and, if necessary, to repair or replace sections of the pipeline 
system.  Contracts/legal agreements with NJAW and the property owners would need to 
be established to ensure that system was monitored and leaks addressed in a timely 
manner to minimize impacts to the OU2 and OU4 remedies. 

Effectiveness.  Monitoring systems are generally effective in detecting leaks in oil and 
gas pipeline systems.  Although electronic monitoring equipment is currently not 
available through NJAW, such a program could be established.  Alternative monitoring 
programs are less likely to be able to detect a leak or to be able to distinguish conditions 
from background moisture levels.  It is possible that small leaks could be lost in 
background noise (i.e., variability in data) associated with the monitoring system.   

Costs.  The costs for installing and operating an electronic monitoring system are 
medium to high.  The use of standpipe monitoring has a low initial cost but would require 
regular site visits which would be expensive over time.  Overall costs for this alternative 
could range from low to medium depending on the need for additional repairs to the 
pipeline. 

Screening Decision.  Electronic monitoring of the pipeline will be retained for additional 
evaluation. 

 Abandon with Replacement Pipeline in Parallel Easement  10.3.2.2.

Description.  Under this option, the existing pipeline would be replaced by a new 
pipeline in a new easement parallel to the current easement.  A long-term monitoring 
program would be established to check for pressure loss across the span that crosses the 
former CDE facility property, which would indicate a leak.  In the event of a leak, the 
line would be excavated and either repaired or replaced. 

Technical Feasibility.  Under this option, the existing pipeline would be replaced and a 
long-term monitoring program would be established to check for pressure loss across the 
span that crosses the former CDE facility property indicating a leak.  In the event of a 
leak, the line would be excavated and either repaired or replaced.  

Implementability.  The development plans for the property would have to allow 
continued access to monitor and, if necessary, repair or replace sections of the pipeline 
system.  Contracts/legal agreements with NJAW and the property owner may need to be 
established to ensure that system was monitored and leaks addressed in a timely manner 
to minimize impacts to the OU2 and OU4 remedies. 
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Effectiveness.  Monitoring systems are generally effective in detecting leaks in oil and 
gas pipeline systems but NJAW does not currently use electronic monitoring to monitor 
for leaks. Depending on the age and condition of the water distribution system and usage 
patterns by other users in the general area, there may be significant variations in the 
system pressure that would have to be accounted for in the monitoring system. It is 
possible that small leaks could be lost in background noise (i.e., variability in data) 
associated with the monitoring system. 

Costs.  The costs for the monitoring system are medium to high. The cost for pipeline 
replacement are medium.  

Screening Decision.  This option is similar to the previous option (Monitoring, 
Replacement if Necessary) except the cost for pipeline replacement would be incurred 
upfront.  Because it has not been documented that replacement would be necessary, this 
represents an unnecessary cost.  In addition, it would still be necessary to monitor for 
leaks to protect the OU2 and OU4 remedies.  Because the need for pipeline replacement 
in its current location has not been established, this option has not been retained for 
additional evaluation.  

 Slipline Existing Pipeline 10.3.2.3.

Description.  Under this option, the existing pipeline would be slip-lined using a plastic 
inner liner which would serve to strengthen the existing pipeline and prevent future leaks. 
The annular space between the existing ductile iron pipe and the new plastic pipe would 
be filled with cementitous grout. 

Technical Feasibility.  Sliplining of pipelines is a common industry practice for failing 
pipelines. 

Implementability.  NJAW would need to agree to the procedure with the understanding 
that slip lining could result in a reduction in flow capacity in the pipeline from one to 
25 percent depending on the method of jointing used and the diameter of the plastic pipe. 

Effectiveness. Sliplining of pipelines has been proven to be effective in stabilizing 
deteriorating pipelines.  An appropriately designed sliplining system would be capable of 
withstanding loading from anticipated site development, assuming standard construction 
practices and architecture in line with the surrounding neighborhood. 

Costs.  The cost is low. 

Screening Decision.  The existing pipeline is a large water main servicing a substantial 
portion of the service area.  Reducing the pipeline capacity by up to 25 percent could 
have a substantial impact on the water distribution system.  This option has not been 
retained for additional evaluation. 
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10.3.3. Relocate Pipeline in New Easement 
Two preliminary routes were evaluated for a relocated pipeline; both of these routes are 
outlined in the following sections. 

 New Alignment – Hamilton Boulevard to Metuchen Avenue 10.3.3.1.

Description.  This option would involve constructing a new pipeline in a new easement 
that does not cross the former CDE facility property.  The existing pipeline would be 
abandoned in place and grouted closed for the full length.  The new pipeline would 
connect to the existing system near the intersection of Hamilton Boulevard. and New 
Market Avenue.  The new route would be north along the former route of Hamilton 
Boulevard to South Plainfield Avenue to Metuchen Avenue. 

Technical Feasibility. Construction of a new pipeline is technically feasible.  The 
proposed connection points would need to be selected based on a review of the existing 
water distribution system.   

Implementability.  NJAW proposed a preliminary route for the relocated pipeline.  The 
new route would involve a large jack and bore under active main railroad lines operated 
by Conrail.  The rail owners would need to approve the proposed crossing design prior to 
construction which may take a number of months.  The line would also cross Bound 
Brook. 

Effectiveness.  Abandonment of the pipeline that currently lies within the former CDE 
facility would eliminate the potential risk it poses to the OU2 and OU4 remedies. 

Costs.  Costs are medium. 

Screening Decision. This option will be retained for additional evaluation. 

 New Alignment – Hamilton Boulevard to Spicer Avenue to Belmont 10.3.3.2.
Avenue to Metuchen Avenue 

Description.  This option would involve constructing a new pipeline in a new easement 
that does not cross the former CDE facility property.  The existing pipeline would be 
abandoned in place and grouted closed for the full length. The new pipeline would 
connect to the existing system near the intersection of Hamilton Boulevard and New 
Market Avenue.  The new route would be south/southwest along Hamilton Boulevard. to 
Spicer Avenue; east/southeast on Spicer Avenue to Belmont Avenue; north/northeast on 
Belmont Avenue to Metuchen Avenue; and north/northwest on Metuchen to the 
connection point with the existing pipeline. 
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Technical Feasibility. Construction of a new pipeline is technically feasible.  The 
proposed connection points would need to be selected based on a review of the existing 
water distribution system.  

Implementability.  NJAW proposed a preliminary route for the relocated pipeline. The 
new route does not require crossing the main Conrail rail line but would require crossing 
a small rail line and Bound Brook. 

Effectiveness.  Abandonment of the pipeline that currently lies within the former CDE 
facility would eliminate the potential risk it poses to the OU2 and OU4 remedies. 

Costs.  Costs are medium.  The cost for this alternative is more than for the other pipeline 
route evaluated. 

Screening Decision. This route would involve construction of approximately 4800 feet 
of water main with the associated costs, or approximately 2100 feet more as compared to 
the other replacement route, and would cost approximately 20 to 30 percent more than 
the other proposed route (see Section 10.3.3.1).  However, the route would avoid 
construction in a very busy road (Hamilton Boulevard) and highly developed area, and 
crossing a main rail line. This option will be retained for additional evaluation. 

10.3.4. Abandon Pipeline in Place 

 Abandon Pipeline without Replacement 10.3.4.1.

Description. This option would involve abandoning the existing pipeline in place with no 
replacement.   

Technical Feasibility. Abandonment in place is a common industry approach for 
pipelines that are no longer necessary.  Pipelines are typically grouted closed with a 
cementitious grout with the grout extending a minimum of 10 feet or so into the pipeline 
at either end.  Alternatively, the entire abandoned section could be grouted closed. It 
would take over 1,000 cubic yards of grout to entirely fill the pipeline in the portion that 
crosses the former CDE facility.  The impact of the loss on the water system from the 
abandonment of this section of pipe cannot be independently evaluated based on existing 
information. To assess the impact of the loss, a complete map of the pipeline system and 
other technical details on the system would be required.  Water systems are typically 
constructed on a network basis with more than one water line serving an area so the loss 
of one line may not be critical.  However, given the age of the system, more information 
would be needed to make this assessment.  

Implementability.  NJAW has indicated that this segment of pipeline is critical to their 
water distribution system and cannot be abandoned without replacement of its capacity.   
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Effectiveness.  Abandonment of the pipeline that currently lies within the former CDE 
facility would eliminate the potential risk it poses to the OU2 and OU4 remedies. 

Costs.  The cost would be low. 

Screening Decision.  This option has not been retained for additional evaluation. 

 Abandon Pipeline, Upgrades Elsewhere in the System 10.3.4.2.

Description. This option would involve NJAW upgrading other portions of the water 
distribution system and permanently abandoning (grouting closed) the pipeline crossing 
the former CDE facility property. 

Technical Feasibility.  Abandonment in place is a common industry approach for 
pipelines that are no longer necessary.  Pipelines are typically grouted closed with a 
cementitious grout with the grout extending a minimum of 10 feet or so into the pipeline 
at either end.  Alternatively, the entire abandoned section could be grouted closed. It 
would take over 1,000 cubic yards of grout to entirely fill the pipeline in the portion that 
crosses the former CDE facility.  The impact of the loss on the water system from the 
abandonment of this section of pipe cannot be independently evaluated based on existing 
information.  To assess the impact of the loss, a complete map of the pipeline system and 
other technical details on the system would be required.  In addition, selected upgrades to 
the water distribution system would need to be identified and their costs estimated. Water 
systems are typically constructed on a network basis with more than one water line 
serving an area so the loss of one line may not be critical.  However, given the age of the 
system, more information would be needed to make this assessment. 

Implementability.  The number and cost of selected upgrades to other portions of the 
distribution system to compensate for the loss of the 36-inch-line requires further 
assessment by NJAW; the implementability of this approach is uncertain at this time.  

Effectiveness.  Abandonment of the pipeline that currently lies within the former CDE 
facility would eliminate the potential risk it poses to the OU2 and OU4 remedies. 

Costs. The water system is sufficiently complex that the cost is difficult to estimate at 
this time in the absence of information about the nature of the upgrades that would be 
needed.    

Screening Decision.  Due to the uncertainties associated with the implementation and 
cost, this option has not been retained for additional evaluation. 

10.3.5. Summary of Retained Screening Process Options 
Figure 10-1 provides an overview summary of the technology screening process.  
Following screening based on the effectiveness, implementability, and cost screening of 
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each option, the following options have been retained for consideration in options 
assembly: 

 No Action 

 Existing Easement 

- Monitoring and Replacement of Pipeline.  
 New Easement 

- Constructing a New Pipeline in a New Easement. 

10.4. Development of Alternatives 
Based on the rationale presented above and the technology options that have been 
retained after screening, the following water line alternatives are proposed for OU4: 

 Alternative WL-1: No Action 

 Alternative WL-2: Water Line Monitoring System, Replacement in Existing 
Easement as Necessary 

 Alternative WL-3:  Water Line Replacement in New Easement 

10.4.1. Alternative WL-1 – No Action 
Alternative WL-1 was developed from the NCP provision that requires consideration of a 
no action response to serve as a baseline for evaluating other remedial alternatives.  The 
no action response does not include construction or related work to mitigate the concerns 
associated with the existing waterline below the former CDE facility.   

Approximately 1,400 feet of 36-inch-diameter ductile iron pipe crosses the former CDE 
facility property. During implementation of the OU2 soils remedy, the pipeline leaked.  
Although the pipeline was repaired, the possibility exists that during site redevelopment 
and operations, the water line would leak again or break.  Depending on the extent of the 
leak, the water could impact the integrity of the OU2 soils remedy and potentially release 
contaminants to Bound Brook affecting the OU4 remedy.  

The no action response does not include any construction activity to monitor or replace 
the waterline.   

10.4.2. Alternative WL-2 – Water Line Monitoring System, Replacement in 
Existing Easement as Necessary 

This alternative was developed to assess the feasibility of retaining the water line in its 
current location and monitoring the line for leakage.  Alternative WL-2 involves 
installing a pipeline monitoring system to detect leaks for the segment of the pipeline 
crossing the former CDE facility property (see Figure 10-2).  Pipeline monitoring 
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systems for single walled pipes such as the existing water main typically involve 
monitoring the pressure within the pipe.  If the pressure drops outside of a designated 
range, an alarm sounds indicating a leak.  Other more sophisticated monitoring 
techniques are also available. The system can either be designed to automatically shut 
down the segment of the pipeline that the monitoring system indicates has a leak, or the 
decision on action can be deferred to a designated responder.    

This alternative would require the following elements: 

 Install a pipeline monitoring system to detect potential leaks in the water line. 

 Install a control system that would allow the portion of the pipeline crossing the 
former CDE facility property to be shut down in the event of a leak. 

 Install an alarm and (supervisory control and data acquisition system [aka SCADA]) 
to alert a designated person or team tasked with responding to a leak. 

 Establish a program for addressing future leaks. 

 Review the proposed development plans for the former CDE facility property to 
assess the ability to replace the pipeline in the future once the site has been 
developed. 

10.4.3. Alternative WL-3 - Water Line Replacement in New Easement 
This alternative was developed to assess the feasibility of relocating the existing water 
line in a new easement that does not cross the former CDE facility property.  
Alternative WL-3 would entail constructing a similarly-sized, new pipeline in the public 
right of way (ROW).  The new pipeline route would need to be determined during the 
RD; a proposed route developed by NJAW for evaluation purposes only is shown in 
Figure 10-3.  Modifications to the existing distribution system would be done as 
necessary to accommodate the changes to the system configuration.  . 

This alternative would require addressing the following elements: 

 Negotiations with the Borough of South Plainfield regarding construction of the 
pipeline in the public ROW. 

 Negotiations with the owner of the railroad line (Conrail) regarding a jack and bore 
under their tracks. 

 Consultation with federal and state authorities to establish compliance with 
applicable requirements for construction in and around Bound Brook.   

 Modifications to the existing pipeline system to accommodate the proposed changes 
in the pipeline configuration. 

 Abandoning the existing pipeline in place by disconnecting the pipeline from the 
water distribution system at both ends.  The existing pipeline would be left in place 
and grouted closed for the entire length. 
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10.5. Detailed Evaluation of Alternatives 

10.5.1. Alternative WL-1 - No Action 
Alternative WL-1 assumes that the existing water line would be left in place and no 
monitoring or protective systems would be installed or operated.  The long-term viability 
of the water line is unknown, but over time the pipeline is expected to experience 
additional leaks.   

 Overall Protection of Human Health and the Environment 10.5.1.1.

This alternative would not be effective in protecting human health and the environment 
given the strong potential for future leaks and the impact of leaks on the OU2 and OU4 
remedies. 

 Compliance with ARARs 10.5.1.2.

Because the existing water line is currently not leaking, the water line is currently not 
causing exceedences of chemical-specific ARARs.  However, future leaks of the pipeline 
would likely result in violations of water quality ARARs due to disruption of the OU2 
and OU4 remedies.     

 Long-Term Effectiveness and Permanence 10.5.1.3.

This alternative would not be effective over the long-term in providing a permanent 
solution to preventing water leakage in the OU2 soils remedy area and potential impacts 
to the OU2 and OU4 remedies.  Given the age of the pipe (approximately 100 years old), 
the material of construction (cast iron), and the possible impacts of future development 
and use of the OU2 property, future, future leaks are likely. While large leaks may 
become apparent relatively rapidly, small leaks from damage to seals could occur and 
may not be detected for an extended period of time. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 10.5.1.4.

None of the alternatives provide treatment, and all of the alternatives have no impact on 
the toxicity, mobility or volume of contaminants in the OU4 Study Area or elsewhere.  

 Short-Term Effectiveness 10.5.1.5.

There would be no short-term impacts to site workers or the community during 
construction as no actions would be implemented.   

 Implementability 10.5.1.6.

There would be no technology, engineering, or administrative controls required to 
implement this alternative.     
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 Cost 10.5.1.7.

There are no costs associated with the No Action Alternative. 

10.5.2. Alternative WL-2 – Water Line Monitoring System, Replacement in 
Existing Easement as Necessary 

Alternative WL-2 assumes that the existing water line would be left in place and a real-
time monitoring/alarm system would be installed to monitor for leaks in the portion of the 
pipeline on the former CDE facility property.   

 Overall Protection of Human Health and the Environment 10.5.2.1.

The installation of a monitoring system to detect and respond to pipeline leaks would be 
protective of human health and the environment.  While leaks may occur, their early 
detection and management would minimize the potential for harm to human health and 
the environment.  However, the sensitivity of monitoring systems can vary and small 
leaks may not be detected due to “noise” in the monitoring system.  

 Compliance with ARARs 10.5.2.2.

Alternative WL-2 would allow for early detection and response to future leaks, and may 
prevent future violations of water quality ARARs, depending on the severity of the leak 
and the speed of detection/response.  

 Long-Term Effectiveness and Permanence 10.5.2.3.

Alternative WL-2 would provide a method for detecting leaks allowing for a more rapid 
response to a leak, however, it would do nothing to prevent leaks from impacting the 
OU2 or OU4 remedies; neither would it protect against a catastrophic leak (i.e., a burst 
pipe). While this approach is generally effective under normal operating conditions, there 
are a number of factors that could impact the effectiveness of this alternative: 

 Power outages could impact the monitoring and alarm system. 

 Flooding or another natural/man-made disaster could impact the ability to respond to 
a leak in a timely manner. 

 Small leaks may not be detectable due to other “noise” in the monitoring system. 

 Development plans for the property could impact the ability to repair/replace leaking 
sections of the pipeline. 

 Replacing a pipe following a failure (emergency response) would be more difficult 
than replacing the pipe while it is still operating satisfactorily and adequate 
preparation can be done in advance. 
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 Replacing the pipeline at a later date would be difficult due to potential space 

restrictions following implementation of development plans at the former CDE 
facility property. 

 Because the pipeline is a main line it cannot be easily taken out of service; 
temporary bypass lines would need to be constructed in the same ROW as the 
existing pipe or a temporary pipeline and booster systems would need to be 
constructed elsewhere to allow the pipeline to be shut-down for repairs or 
replacement.  

 It would take a number of months to design and construct a new pipeline in the event 
that it was necessary due to a leak, during which time the main would need to remain 
in operation.  This would necessitate temporary repairs to the pipeline which could 
impact operations on the property, expose site users to contaminants, and increase 
project costs. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 10.5.2.4.

None of the alternatives provide treatment, or have any impact on the toxicity, mobility 
or volume of contaminants in the OU4 Study Area or elsewhere.  

 Short-Term Effectiveness 10.5.2.5.

The risk to workers and the community from construction activities for Alternative WL-2 
would be similar to other utility construction projects and would include the following: 

 Excavation in the OU2 soil backfill area would potentially expose workers to 
contaminants remaining in the area such as PCBs, metals, VOCs, SVOCs, and 
pesticides.  While concentrations exceed desirable limits for routine exposure for 
some contaminants, in most areas contaminant concentrations are not at a level that 
is immediately harmful and continued, regular exposure would be required to pose a 
health risk to workers. PPE would be worn by site workers to limit exposure to 
contaminants.  

 Excavation during pipeline repairs or replacement could potentially expose the 
community to air borne contaminants. 

 Working around/on/with heavy equipment and hauling equipment.  This risk would 
be similar to other remediation/construction projects.   

 Some construction activities could result in a low to moderate risk to workers 
through potential exposure to electrical hazards, mechanical hazards, and noise 
hazards.  The majority of these hazards can be controlled using engineering controls 
such as lockout/tagout procedures, safe work practices, and PPE. 

 The construction process is likely to be disruptive to those living or working directly 
adjacent to the construction area. 

The majority of hazards associated with implementing Alternative WL-2 could be 
controlled through a comprehensive health and safety protocol and notification program 
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(e.g.., high visibility orange fencing, caution tape, lockout/tagout procedures, protective 
equipment, perimeter air monitoring, personal air monitoring for workers, heat and stress 
monitoring, etc.).   

 Implementability 10.5.2.6.

The development plans for the property would have to allow continued access to monitor 
and, if necessary, to repair or replace sections of the pipeline system. Contracts/legal 
agreements with NJAW and the property owner would need to be established to ensure 
that system was monitored and leaks addressed in a timely manner to minimize impacts 
to the OU2 and OU4 remedies. 

 Cost 10.5.2.7.

Detailed costs are shown in Table 10-1.  Capital costs for this alternative are estimated to 
be approximately $500,000 (2014 dollars) and field construction is estimated to take 6 to 
12 months to complete.  Long-term O&M costs for the monitoring system are anticipated 
to be $8,000 per year not including costs for repair or replacement of the pipeline.  Other 
regular pipeline maintenance costs associated with normal operation are not included. It 
was assumed that the pipeline leaks would lead to replacement of the water line in 
year 10 at an estimated replacement cost $7,000,000 (2014 dollars). The net present value 
based on a 7 percent discount rate is approximately $4,100,000.  

10.5.3. Alternative WL-3 - Water Line Replacement in New Easement 
Alternative WL-3 assumes that the existing water line would be abandoned in place and a 
new pipeline would be constructed within a new easement that does not cross the former 
CDE facility property.  The proposed route was suggested by NJAW. 

 Overall Protection of Human Health and the Environment 10.5.3.1.

The construction of a new pipeline would be protective of human health and the 
environment.  

 Compliance with ARARs 10.5.3.2.

The anticipated route for the new pipeline would be within an existing utility ROW along 
a public road.  The proposed pipeline route would entail crossing under Bound Brook at 
the foot of Hamilton Avenue, and the associated floodplain area.  Alternative WL-3 
would prevent future violations of water quality criteria.  Construction activities would 
need to address water quality and floodplain ARARs through consultation with state and 
federal authorities. 
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 Long-Term Effectiveness and Permanence 10.5.3.3.

Under this alternative, the potential for the pipeline to leak and flood the OU2 and OU4 
remedies would be eliminated.  Alternative WL-3 would be effective over the long-term 
and would present a permanent solution because it removes the water line from the 
former CDE facility property. 

 Reduction of Toxicity, Mobility, and Volume Through Treatment 10.5.3.4.

None of the alternatives provide treatment, or have any impact on the toxicity, mobility 
or volume of contaminants in the OU4 Study Area or elsewhere  

 Short-Term Effectiveness 10.5.3.5.

The risk to workers and the community from construction activities for Alternative WL-2 
would be similar to other utility construction projects and would include the following: 

 Excavation in the OU3 groundwater plume area would potentially expose workers to 
contaminants remaining in the soil and groundwater including PCBs, metals, VOCs, 
SVOCs, and pesticides.  While concentrations exceed desirable limits for routine 
exposure for some contaminants, in most areas contaminant concentrations are not at 
a level that is immediately harmful and continued, regular exposure would be 
required to pose a health risk to workers. PPE would be worn by site workers to limit 
exposure to contaminants.  

 Alternative WL-3 would require the use of heavy construction equipment to install 
the new pipeline system.  The risk would be similar to other utility construction 
projects with adequate worker safety protocols in place.  Construction at colder 
times of the year would expose workers to hypothermia, frost bite, and other 
temperature-related risks.   

 Construction of the new pipeline would entail working around a major rail line 
which poses a number of risks to workers. Worker training and coordination with the 
railroad during construction would be necessary to minimize potential risks. 

 Construction of the new pipeline would entail crossing under Bound Brook at the 
foot of Hamilton Avenue.  Work around water entails health and safety hazards for 
workers. 

 Construction along the route proposed by NJAW would have a major impact on 
local traffic during construction. 

The majority of hazards associated with implementing Alternative WL-3 could be 
controlled through a comprehensive health and safety protocol and notification program 
(e.g., high visibility orange fencing, caution tape, lockout/tagout procedures, protective 
equipment, perimeter air monitoring, personal air monitoring for workers, heat and stress 
monitoring, etc.).    
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 Implementability 10.5.3.6.

Modifications to water pipelines to address property redevelopment plans are relatively 
common.  Preliminary discussions with NJAW have been held regarding relocating the 
existing pipeline and a preliminary draft of a new route has been developed (see 
Figure 10-3).  Legal agreements would need to be developed regarding the proposed 
relocation process and payment for the work.  The Borough of South Plainfield would 
need to agree to the construction of the pipeline within the existing public ROW.  Work 
would be limited to public property where possible; otherwise access agreements would 
need to be negotiated with impacted property owners.   

 Cost 10.5.3.7.

Detailed costs are shown in Table 10-2.  Capital costs for this alternative are estimated to 
be approximately $8,900,000 (2014 dollars) and field construction is estimated to take 6 
to 12 months to complete.  No long-term O&M costs are associated with replacement of 
the water line as it would no longer cross the former CDE facility property. The net 
present value based on a 7 percent discount rate is approximately $8,900,000.  
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11. Comparative Analysis of Alternatives 

The purpose of the comparative analysis of alternatives is to evaluate the relative 
performance of each alternative for each of the seven evaluation criteria, within each 
RAA.  Because the alternatives for each of the RAAs are independent of the other RAAs, 
the selected remedy will incorporate the optimal alternative from each RAA.   

11.1. Sediment and Floodplain Soils (SS RAA) 
11.1.1. Overall Protection of Human Health and the Environment 
Alternative SS-1 would not be protective of human health and the environment since it 
does not include measures to prevent exposure to contaminated soil and sediment.  

Alternatives SS-2 and SS-3 would improve conditions in Bound Brook, and the 
associated floodplain areas through the removal of contaminated sediments.  Surface 
water quality would be improved by the removal of the contaminant source and the 
cleaning and future maintenance of the existing silt trap.  Both Alternatives SS-2 and 
SS-3 pose a risk of localized flooding and the associated potential re-distribution of 
contaminants in the event that heavy precipitation exceeds the bypass system capacity. 
Alternative SS-3 would leave contaminants in place covered by a soil cap with the 
potential of a release of contaminants if either the cap in New Market Pond or on the 
floodplains soils is disrupted.  Alternative SS-3 also leaves small volumes of 
contaminants in place in Reach 4 to be addressed by MNR.  Both alternatives would 
disrupt natural ecosystems in the area wetlands and greenbelt spaces during removal 
operations – these can be partially restored following remediation but it would take some 
time before the area returns to pre-remediation conditions. 

11.1.2. Compliance with ARARs 
Except for Alternative SS-1, the alternatives would comply with ARARs as follows:  

 Floodplain – The proposed sediment and floodplain soil removal programs would 
comply with federal and state regulations regarding remediation and filling in 
floodplains. 

 Wetlands – Wetland areas adjacent to the brook and floodplain soil excavation areas 
or in access areas impacted by construction activities would be restored following 
construction.  Consultation with federal and state authorities would occur prior to the 
start of work to establish compliance with substantive requirements. 
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 Waste management – The processing and disposal of waste material generated 

during implementation of these alternatives would comply with the requirements of 
HAZMAT, RCRA, CERCLA, TSCA, and state waste management regulations. 

 Air quality – Monitoring would be conducted during waste processing to ensure 
compliance with air emission limits.   

 Stormwater – Erosion and sedimentation controls for construction activities would 
be addressed during the design phase.  Consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 

Implementation of these alternatives would not address groundwater and drinking water 
quality ARARs (see GW RAA); however, implementation would comply with water 
quality regulations associated with discharges to surface or groundwater. 

11.1.3. Long-Term Effectiveness and Permanence 
Alternative SS-1 is neither effective in the long-term nor a permanent solution for 
controlling the contaminants in the brook and associated floodplain soils.  

Alternative SS-2 would remove the contaminated sediment in the brook and surrounding 
contaminated soils; Alternative SS-3 would remove the majority of the contaminated soil 
and sediment but would leave approximately 30  percent in-place under a soil cap.  Both 
alternatives are effective in controlling contaminants in the brook and surrounding 
floodplain as well as in remediating surface water quality. While Alternative SS-2 is a 
permanent solution, Alternative SS-3 is only permanent as long as the caps remain 
undisturbed.   

11.1.4. Reduction of Toxicity, Mobility, and Volume Through Treatment 
Alternative SS-1 does not include any treatment and would not reduce the toxicity, 
mobility, or volume of contaminants associated with the OU4 Study Area.  The other 
alternatives would permanently reduce the volume and mobility of contaminants in the 
brook and floodplain soils by their removal and appropriate disposal or capping.  Only a 
small percentage of the material under either alternative (approximately 10 percent or 
less) is anticipated to require treatment through stabilization/solidification prior to landfill 
disposal. 

11.1.5. Short-Term Effectiveness 
Alternative SS-1 does not present any short-term impacts to site workers or the 
environment because it does not include any active remediation activities. 

Both the active remediation alternatives (Alternatives SS-2 and SS-3) would have similar 
impacts to those associated with remediation/construction projects of similar size and 
scope.  These risks would include: 
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 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Working in water/wet environments. 

 Disruption of wildlife in the brook and in surrounding forested areas. 

 Increased construction traffic on area roads and around parks and schools. 

 Impacts to those living or working directly adjacent to the remediation area (noise, 
odors, lights). 

 The potential for localized flooding during construction. 

 The potential spread of contaminants in the brook from runoff from excavation or an 
accidental release during construction. 

In all cases, it is anticipated that these risks could be mitigated through the use of 
engineering controls, safe work practices, and PPE.   

11.1.6. Implementability 
Because Alternative SS-1 would not entail any construction, it would be easily 
implemented. 

The active remediation alternatives are based on industry-standard construction 
techniques and are technically feasible to implement.  However, because of the size of the 
remediation area and the number of parties that own property within the limits of the 
OU4 Study Area, it may be difficult to negotiate necessary access with all parties 
involved.  This would be applicable for both alternatives. 

11.1.7. Cost  
The costs for the SS RAA alternatives and combinations are summarized on Table 11-1.  
Capital costs, operation and maintenance costs, and monitoring costs were developed for 
each alternative.  The costs for each alternative were developed on the basis of 
preliminary engineering designs to meet the RAOs. 

11.2. Capacitor Debris (CD RAA) 
11.2.1. Overall Protection of Human Health and the Environment 
The No Action Alternative, Alternative CD-1, would not be protective of human health 
and the environment since it does not include measures to control the release of 
contaminated soil and debris buried in the side slope of the former CDE facility.  
Alternative CD-2 is more protective than Alternative CD-1 in that enough material would 
be removed from the side slope to regrade and stabilize the slope and construct an 
armored impermeable cap over the remaining material; however, the potential exists for 
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cap failure, either due to groundwater buildup behind the cap causing slope stability 
issues or from a large flood event in Bound Brook. Alternatives CD-3 and CD-4 are more 
protective than Alternative CD-2 since the contaminated materials would be completely 
removed from the side slope and surrounding area, and the area reconstructed.  The 
contaminated materials would either be treated by thermal desorption and buried on the 
former CDE facility (Alternative CD-3) or hauled off-site to a landfill for disposal 
(Alternative CD-4). Both of these alternatives would remove a potential risk to human 
health and the environment.  All three active remediation alternatives would address CD 
in the floodplain soil, in the area of “Factory Street”, and the removal of the twin 
culverts. 

Both Alternatives CD-3 and CD-4 involve a degree of risk.  The primary risks associated 
with Alternative CD-3 include: 

 Failure of the treatment system (thermal desorption) to reduce contaminants to 
acceptable levels. 

 Air emissions from the on-site treatment system. 

 Potential for chemical releases at the disposal site. 

 Disruption of the treated waste burial site during future redevelopment or 
maintenance activities. 

The primary risks associated with Alternative CD-4 include: 

 Transport of waste materials over long distance by either rail or road. 

 Chemical releases (leachate) at the disposal site. 

Alternatives CD-2, CD-3, and CD-4 would disrupt natural ecosystems in the brook  
(during the culvert removal) and in the wetlands adjacent to Bound Brook (during 
floodplain soil removal operations and work in the “Factory Street” area) – conditions 
can be partially restored following remediation but would take some time before the area 
returns to pre-remediation conditions. 

11.2.2. Compliance with ARARs 
Except for Alternative CD-1, the alternatives would comply with ARARs as follows:  

 Floodplain – Work in the floodplains would comply with federal and state 
regulations regarding remediation and filling in floodplains. 

 Wetlands – Wetland areas disturbed by construction activities would be restored 
following construction.  Consultation with federal and state authorities would occur 
prior to the start of work to establish compliance with substantive requirements. 
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 Waste management – The processing and disposal of waste material generated 

during implementation of these alternatives would comply with the requirements of 
HAZMAT, RCRA, CERCLA, TSCA, and state waste management regulations. 

 Air quality – Monitoring would be conducted during excavation and waste 
processing to ensure compliance with air emission limits.   

 Stormwater – Erosion and sedimentation controls for construction activities would 
be addressed during the design phase and consultation with state authorities would 
occur prior to the start of work to establish compliance with substantive 
requirements. 

Implementation of these alternatives would not address groundwater and drinking water 
quality ARARs (see GW RAA); however, implementation would comply with water 
quality regulations associated with discharges to surface or groundwater. 

11.2.3. Long-Term Effectiveness and Permanence 
Alternative CD-1 is neither effective in the long-term nor a permanent solution to 
controlling the contaminants buried in the side slope of the former CDE facility and 
surrounding area.  This area is subject to erosion with the material ultimately 
contaminating Bound Brook. 

The remaining alternatives would stabilize the side slopes and surrounding areas and 
control the release of contaminants.  Both Alternatives CD-3 and CD-4 would completely 
remove the capacitor debris and contain it in a manner that is not hazardous to human 
health or the environment.  Alternative CD-2 would remove only a portion of the 
material, leaving the remainder in place under a cap.  The cap would need to be 
maintained in perpetuity to protect Bound Brook from future releases.  Even if 
maintained, large storm events could destabilize the side slope, resulting in the release of 
contaminants.  

11.2.4. Reduction of Toxicity, Mobility, and Volume Through Treatment 
Alternative CD-1 does not include treatment and would not reduce the toxicity, mobility, 
or volume of contaminants associated with the OU4 Study Area.  Alternatives CD-2 and 
CD-4 would only treat a limited amount of the waste material as necessary to allow 
disposal in a landfill.  Alternative CD-3 treats the majority of excavated material to 
reduce the toxicity prior to the burial of the material on the former CDE facility.   

11.2.5. Short-Term Effectiveness 
Alternative CD-1 does not present any short-term impacts to site workers or the 
environment because it does not include any active remediation activities.  Alternatives 
CD-2, CD-3, and CD-4 would have short-term impacts similar to general construction 
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activities such as working around/on/with heavy equipment and hauling equipment, and 
working near water.  These risks would include: 

 The potential for exposure to a range of contaminants at potentially high 
concentrations. 

 Working on or around heavy construction equipment. 

 Working in water/wet environments. 

 Disruption of wildlife in the brook and in surrounding wetland/floodplain areas. 

 Increased construction traffic on area roads. 

 Impacts to those living or working directly adjacent to the remediation area (noise, 
odors, lights). 

 The potential spread of contaminants in the brook. 

 On-site thermal desorption (CD-2) has the potential to impact local air quality near 
the treatment site. 

Because of the larger scope of the remediation, Alternatives CD-3 and CD-4 would have 
proportionately greater short term impacts compared to Alternative CD-2.   

11.2.6. Implementability 
Because Alternative CD-1 would not entail any active remediation, it would be easily 
implemented.  Technically, all three alternatives - Alternatives CD-2, CD-3, and CD-4 - 
are based on industry-standard construction techniques and are technically feasible to 
implement.   

Modifications to the use restrictions planned as part of the OU2 soils remedy may be 
required to ensure the integrity of the side slope under CD-2. 

11.2.7. Cost  
The costs for the CD RAA alternatives are summarized on Table 11-1.  Capital costs, 
operation and maintenance costs, and monitoring costs were developed for each 
alternative.  The costs for each alternative were developed on the basis of preliminary 
engineering designs to meet the RAOs. 

11.3. Groundwater Discharge to Surface Water (GW RAA) 
11.3.1. Overall Protection of Human Health and the Environment 
Alternative GW-1 would not be protective of human health and the environment since it 
does not include measures to prevent the continuing discharge of contaminated 
groundwater into Bound Brook.   
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Alternative GW-2 would only monitor the impact of the discharge of contaminated 
groundwater to Bound Brook and would rely on MNR/MNA to address the impacts.  
Alternatives GW-3, GW-4, and GW-5 are protective of human health and the 
environment in the portion of Bound Brook addressed under this RAA (approximately 
RM6.2 to RM6.6). It should be noted that these alternatives are aimed at controlling 
discharges of contaminants to Bound Brook and do not treat the source of the 
contaminants.  Remediation of the shallow groundwater source was addressed in the OU3 
ROD and found to be technically impracticable given site conditions.  

11.3.2. Compliance with ARARs 
Except for Alternative GW-1, the alternatives would comply with ARARs as follows:  

 Floodplain – Construction within the floodplain would comply with federal and state 
regulations regarding remediation and filling in floodplains. 

 Wetlands – Wetland areas impacted by construction activities would be restored 
following construction. Consultation with federal and state authorities would occur 
prior to the start of work to establish compliance with substantive requirements.   

 Waste management – The processing and disposal of waste material generated 
during implementation of the active remediation alternatives would comply with the 
requirements of HAZMAT, RCRA, CERCLA, TSCA, and state waste management 
regulations. 

 Air quality – Monitoring would be conducted during waste processing to ensure 
compliance with air emission limits.   

 Stormwater – Erosion and sedimentation controls for construction activities would 
be addressed during the design phase and consultation with state authorities prior to 
the start of work to establish compliance with substantive requirements.  

 Water quality – Water discharging to Bound Brook would comply with water quality 
ARARs.  

The ARARs for OU3 groundwater were waived in the OU3 ROD due to technical 
impracticability, except for the shallow groundwater in the vicinity of the former CDE 
facility that has the potential to discharge to Bound Brook; a decision on this area was 
deferred.  Based on the results of the OU4 RI, it was determined to be technically 
impractical to remediate the groundwater in the deferred area and remediation 
alternatives have focused on controlling the impacts of the shallow groundwater on 
Bound Brook.  A TI waiver will be needed to address the area deferred from OU3 to 
OU4 (see Appendix H).  

11.3.3. Long-Term Effectiveness and Permanence 
Alternative GW-1 and GW-2 are neither effective in the long-term nor permanent 
solutions to controlling the ongoing release of contaminants to the brook from the 
groundwater.   
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The active groundwater remediation alternatives are not permanent solutions to the 
release of contaminants to Bound Brook and would require regular operation and 
maintenance of system components for decades, or potentially much longer.  
Alternative GW-3 would require regular O&M to manage operations of the pumping 
system as well as operation of the groundwater treatment system. In addition, periodic 
equipment replacement and repairs are likely.  Alternatives GW-4 and GW-5 are passive 
treatment systems and operate with limited oversight except for routine monitoring of the 
reactive media to detect breakthrough.  However, the reactive media for both systems 
would require periodic replacement based on the rate of contaminant flux and 
replacement would take a significant effort to implement.  The need for replacement 
across the length of the PRB or reactive cap may be difficult to assess. 

Modeling conducted for OU3 suggests that contaminants would be released to the brook 
for decades or longer, meaning that all three alternative would have to remain operational 
for a significant period of time (i.e., hundreds of years) into the future. 

Changes in pumping operations at the local municipal well fields could impact the need 
for and requirements of all three of the groundwater remediation systems; the timing or 
impact of these changes cannot be assessed at this time.  Given that groundwater source 
remediation was found to be technically impracticable under current site conditions, the 
three alternatives represent reasonable long-term solutions for addressing the release of 
contaminants to Bound Brook. 

11.3.4. Reduction of Toxicity, Mobility, and Volume Through Treatment 
Alternatives GW-1 and GW-2 do not incorporate treatment and hence would not reduce 
the toxicity, mobility, or volume of contaminants associated with the OU4 Study Area.  
Alternatives GW-3, GW-4, and GW-5 would not impact the toxicity, mobility or volume 
of contaminants in the groundwater source area but would either treat or eliminate the 
discharge of contaminated groundwater to Bound Brook.  Under all three of these 
alternatives, the amount of contaminants that would be treated is small compared to the 
mass of contaminants found into the bedrock matrix at the former CDE facility; however, 
each alternative would treat the mass of contaminants currently discharging to Bound 
Brook.  

11.3.5. Short-Term Effectiveness 
Alternative GW-1 does not present any short-term impacts to site workers or the 
environment because it does not include any active remediation activities.  Short-term 
impacts to workers associated with GW-2 are minor. 

Alternative GW-3 would involve installing extraction wells, a pumping system and an 
ex situ treatment system for contaminated groundwater.  These are common remedial 
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construction activities that pose limited risks to workers and the surrounding environment 
consistent with other similarly sized construction/remediation projects.  Work would be 
confined to the former CDE facility property limiting impacts to local residents. 

Alternative GW-4 would involve controlled blasting in an urban setting for construction 
of a PRB.  Blasting has the potential to impact surrounding structures and utilities, which 
presents greater short-term risks in comparison to the other alternatives.  
Alternative GW-5 involves construction in the brook similar to the sediment removal 
work, although limited bedrock removal would likely be necessary.  Other activities 
related to implementation of Alternatives GW-4, and GW-5 would have risks similar to 
remediation/construction projects of the same size and scope.  These risks would include: 

 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Working in and around water/wet environments. 

 Disruption of wildlife in the brook and in surrounding forested areas. 

 Increased construction traffic on area roads and around parks and schools. 

 Impacts to those living or working directly adjacent to the remediation area (noise, 
odors, lights). 

 The potential spread of contaminants in the brook during removal of bedrock for 
Alternative GW-5. 

It is anticipated that these risks could be mitigated through the use of engineering 
controls, safe work practices, and PPE.  

11.3.6. Implementability 
Because Alternative GW-1 would not entail any work, it would be easily implemented.  
Alternatives GW-2 and GW-3 present the least technical risks of implementation because 
they represent systems that are routinely implemented, generally with few problems. 
Alternatives GW-4 and GW-5 are technically more challenging to successfully 
implement because of the site conditions that must be addressed to construct a deep 
trench and install the reactive media, or to work in the brook. 

11.3.7. Cost  
The costs for the GW RAA alternatives are summarized on Table 11-1.  Capital costs, 
operation and maintenance costs, and monitoring costs were developed for each 
alternative.  The costs for each alternative were developed on the basis of preliminary 
engineering designs to meet the RAOs. 
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11.4. Water Line (WL RAA) 

11.4.1. Overall Protection of Human Health and the Environment 
Alternative WL-1 would not be protective of human health and the environment since it 
does not include measures to detect or prevent water leaks that could impact the OU2 and 
OU4 remedies.  Alternative WL-2 would allow for early detection of a leak but would not 
prevent a leak from happening, nor prevent the resulting impact on the OU2 and OU4 
remedies.  Alternative WL-3 would eliminate the potential risk associated with the 
pipeline crossing the OU2 and OU4 remedies by relocating it off the former CDE facility 
property. 

11.4.2. Compliance with ARARs 
Under current conditions, all of the alternatives would comply with ARARs.  Alternative 
WL-1 has the greatest potential to impact water quality ARARs since a leak is likely at 
some point in the future and may not be detected in a timely manner.  Alternative WL-2 
would allow for early detection and response to future leaks, and may prevent future 
violations of water quality ARARs.  Alternative WL-3 would prevent future violations of 
water quality ARARs due to water line relocation; construction activities would need to 
address water quality and floodplain ARARs through consultation with state and federal 
authorities. 

11.4.3. Long-Term Effectiveness and Permanence 
Alternative WL-1, the No Action Alternative, is neither effective in the long-term nor a 
permanent solution to preventing potential leaks in the pipeline from impacting the OU2 
and OU4 remedies.  Alternative WL-2 provides a method of detecting leaks, allowing for 
a more rapid response to a leak.  However, it does nothing to prevent leaks from 
impacting the OU2 and OU4 remedies nor would it protect against a major leak (i.e., a 
burst pipe).  Alternative WL-3 is effective over the long-term and presents a permanent 
solution because it removes the pipeline from the former CDE facility property.  

11.4.4. Reduction of Toxicity, Mobility, and Volume Through Treatment 
None of the alternatives provide treatment or have any impact on the toxicity, mobility or 
volume of contaminants in the OU4  

11.4.5. Study Area or elsewhere. Short-Term Effectiveness 
Alternative WL-1 does not present short-term risks to site workers or the community 
because it does not include any construction activities.  Alternatives WL-2 and WL-3 
would have similar risks to remediation/construction projects of similar size and scope.  
These risks would include: 
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 The potential for exposure to low levels of a range of contaminants. 

 Working on or around heavy construction equipment. 

 Increased construction traffic on area roads around the former CDE facility. 

The scale of the risk would be higher for Alternative WL-3 because it entails a larger 
construction project covering more area.  Alternative WL-3 presents the following 
additional risks: 

 Work around a major active rail line. 

 Disruption of wildlife in the brook and in surrounding wetland/floodplain area. 

 The potential spread of contaminants in the brook. 

 Working in and around water/wet environments. 

In all cases, it is anticipated that these risks could be mitigated through the use of 
engineering controls, safe work practices, and PPE.   

11.4.6. Implementability 
Because Alternative WL-1 would not entail any work, it would be easily implemented.  
Technically, both Alternatives WL-2 and WL-3 are based on industry-standard 
construction techniques and are technically feasible to implement.  However, Alternative 
WL-3 is technically and administratively more complex due to the extensive amount of 
work that would be performed in the public ROW, the need to jack and bore under two 
active rail lines, the need to cross under Bound Brook, and modifications to the existing 
water distribution system.  The majority of work for WL-2 would be conducted on the 
former CDE facility property which limits the impact on the public; however, it would 
require the cooperation of the property owners/developers. 

11.4.7. Cost  
The costs for the WL RAA alternatives are summarized on Table 11-1.  Capital costs, 
operation and maintenance costs, and monitoring costs were developed for each 
alternative.   The costs for each alternative were developed on the basis of preliminary 
engineering designs to meet the RAOs. 

11.5. Sensitivity Analysis 
A range of factors would have a significant impact on the present value for any of the 
alternatives evaluated and the overall project costs:  

 Discount rates:  The impact of discount rates on the present value varies with the 
alternative.  The majority of alternatives evaluated for OU4 would be constructed in 
12 months or less.  For these alternatives, changes in the discount rate would have 
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little to no impact on the present value of the capital costs.  Changes in the discount 
rate could have a major impact on alternatives that have larger annual O&M costs or 
periodic costs extending throughout the operating period.  This is a particular issue 
for the GW RAA where all the alternatives have significant annual O&M or periodic 
costs.  For these alternatives, increases in the discount rate (e.g., a three percent 
increase to 10 percent), would reduce the present value by 10 to 20 percent whereas 
a reduction in the discount rate (e.g., a four percent decrease to 3  percent) would 
increase the present value by 30 to 50 percent. 

 Waste disposal rates.  Hauling and disposal fees account for up to one third of the 
present value for some alternatives, particularly in the SS RAA and the CD RAA.  
There are several ways that waste would be handled under the different alternatives 
that could impact the project’s present value: 

 Beneficial use – Beneficial use of a portion of the waste stream would be the 
cheapest disposal method but its use is highly site and material specific. While a 
market for some or all of the material generated may be available at the time of 
the RD, this option cannot be evaluated based on FS level assumptions.  
Beneficial use would likely represent a significant savings over other disposal 
options.  This option would be most applicable to the SS RAA. 

 Subtitle D landfill - Hauling and disposal costs for Subtitle D landfills were 
estimated at approximately $95 per ton but can vary widely.  Disposal 
requirements at a Subtitle D landfill are controlled by the permit limitations and 
are typically more restrictive than at Subtitle C, TSCA or Subtitle C/TSCA 
landfills.  In addition, not all Subtitle D landfills comply with TSCA reporting 
requirement for PCB waste and thus would not be eligible to accept the waste.  A 
significant portion of the material in SS RAA may be suitable for disposal in a 
Subtitle D facility which could represent a significant savings compared to 
alternative disposal methods. 

 Subtitle C/TSCA landfill - Hauling and disposal costs for a Subtitle C landfill 
were estimated at approximately $165 per ton, or almost twice the cost for 
disposal at a Subtitle D landfill.  These types of landfills accept a wide range of 
materials which are all screened for compatibility.   

 Thermal destruction (incinerator) and off-site burial – Hauling and disposal fees 
for material disposed of at thermal destruction facilities is estimated at $650 per 
ton, or roughly seven times more expensive than a Subtitle D landfill and four 
times more expensive than a Subtitle C landfill.  This would be required only for 
certain types of TSCA material and material that is RCRA hazardous and 
contains high concentrations of UHCs; the use of thermal destruction is 
anticipated to be limited to a small quantity of material from the CD RAA (if at 
all).   

 Thermal desorption and on-site burial, - Although there are no off-site hauling 
costs associated with this option, thermal desorption on a per ton basis is almost 
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as expensive as thermal destruction due primarily to the relatively small volume 
of material to be handled and the large startup costs.   

Changes in the method of disposal would have significant impacts on the project’s 
present value.  Based on the likely volume and characteristics of the waste materials 
generated by each RAA, SS RAA alternatives would be impacted the most; GW 
RAA alternatives would be impacted the least.  

 Cost structure – The cost structure of a project (ratio of capital to annual or periodic 
costs) can impact the present value of a project.  Projects that are capital intensive 
are more subject to short-term fluctuations in pricing and other economic conditions.  
Projects that have a large percentage of their costs in annual or periodic costs such as 
GW RAA alternatives) are more susceptible to inflationary conditions.  

 Schedule – Changes in the project schedule would not have a significant impact in 
the present value of most of the alternatives evaluated.  Except for Alternatives SS-2 
and SS-3, the construction periods for the alternatives are generally one year or less 
and the present value is essentially equal to the undiscounted capital costs.  
Alternatives GW-4, GW-5, and WL-2 each have substantial costs occurring later in 
the operating period and the timing on when these costs would accrue would impact 
the present value.  Because these expenditure were assumed to occur 10 or more 
years in the future, the current estimated capital costs are steeply discounted.  If 
these costs were to occur earlier in the project due to currently unforeseen 
conditions, the present value for each of these alternatives would increase 
substantially. 

While changes in other costs will affect the overall present value, the other costs as a 
percentage of the overall present value are small and their impacts are relatively minor. 
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Table 1-1 
PREVIOUS FIELD INVESTIGATIONS 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

 

Sampling 
Year 

Report Title (Year, Author) 
(refer to Notes 1 and 2) 

Data 
Presented 

in RI 

Conclusions 
Incorporated 

into RI 

Background 
on Sampling 
Discussed In 
RI Section: 

1997 "Final Report Ecological Evaluation" (USEPA, 1999) X  Section 2.4.1 

1997 "Soil and Sediment Sampling and Analysis Summary 
Report" (Weston, 1998) X  Section 2.4.2 

1997 "OU1 Soil Remedial Investigation Data" (USEPA, 1997) X  
Section 2.1 
and Note 3 

1999 "Preliminary Assessment and Site Investigation: Spring 
Lake PCB Contamination" (NJDEP, 1999) X  Section 2.4.3 

1999 "Floodplain Soil/Sediment Sampling and Analysis 
Summary Report" (Weston, 2000) X  Section 2.4.4 

2000 "OU1 Soil Remedial Investigation Data" (FWENC, 
2001a) X  Section 2.1 

and Note 3 
2000 "Data Evaluation Report" (FWENC, 2001b) X  Note 4 

2002, 2003 

"Limited Site Investigation Report Veterans Memorial 
Park" (PMK, 2002a), "Site Investigation Report" (PMK, 
2002b), and "Interim Remedial Action Report" (PMK, 

2004) 

X  Section 2.4.4 

2000, 2007, 
2009 

"Draft Site Characterization Summary Report: 
Woodbrook Road Dump Site" (TRC, 2007 and 2009 

Addendum) 
X  Section 2.5.1 

2006 "Preliminary Conceptual Site Model for OU4" (Tetra 
Tech, Inc., 2006) Note 5 X Note 5 

2007/08 "Sediment/Soil Transects Sampling Report" (USEPA, 
2008a) X  Section 2.4.2 

2008 "Test Pit Observations at the Cornell Dubilier Site" 
(USEPA, 2008b) Note 6 X Note 6 

2008, 2009 "Final Report: Cornell-Dubilier Bound Brook 
Reassessment" (USEPA, 2010) X  Section 2.4.1 

2008 "OU1 Soil Remedial Investigation Data" (MPI, 2008) X  Section 2.1 
and Note 3 

2009 
“OU 1 Remedial Action, Final Submittal Package for 
Data Consolidation of Soil Samples Rev 1 - DRAFT ” 

(MPI.,2009) 
  See Note 7 

2010 "OU2 Perimeter Soil Laboratory Data Package" 
(USACE, 2010) X  Section 3.1.5 

2010 "OU3 Groundwater Remedial Investigation Data" 
(LBG/AUS, 2012) X  Section 7 

2011 "OU1 Soil Remedial Investigation Data" (LBG, 2011) X  Section 2.1 
and Note 3 
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Feasibility Study 

 
Note 1: The following documents were reviewed but not directly referenced in the OU4 RI: "Lake Nelson Sediment Laboratory 
Data Package" (United States Testing Company, Inc., 1990); "Green Brook Flood Control Project" (USACE, 1997); "Conrail Sampling 
- Laboratory Data Packages" (USEPA, 2008); and "2009 Surface Water Laboratory Data Package" (Lockheed Martin, 2009). 

Note 2: Former industrial sites located upstream or outside the OU4 Study Area (such as Tingley Rubber Corporation, Chevron 
Chemical Company/Ortho Division, and Gulton Industries, Inc./Hybrid Printhead) are discussed qualitatively in the OU4 RI. Data 
are not included in the OU4 RI.  

Note 3: Only data from OU1 residential properties that were not remediated or are not scheduled to be remediated as of 
May 2013 are included in the OU4 RI. Right-of-way 2011 sampling near Kenneth Avenue and historical right-of-way 2000 sampling 
are also presented in the OU4 RI. 

Note 4: FWENC (2001) data are incorporated in Appendix D and Figure 5-15 statistics, but are not discussed explicitly. 

Note 5: Tetra Tech, Inc. (2006) summarized existing data; no new data were collected. 

Note 6: USEPA (2008) contained test pit data; however, these locations were excavated as part of the OU2 remedial action. 

Note 7: Data collected during OU1 for parcel of land between two residential properties on Spicer Avenue near the southeast 
corner of former CDE facility in an area referred to on tax maps as “Factory Street”, a platted but not constructed roadway.  Action 
on addressing this property deferred to OU4.   
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Table 2-1
PRECIPITATION FREQUENCY ESTIMATES WITH 90 PERCENT CONFIDENCE INTERVALS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study
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1 2 5 10 25 50 100 200 500 1000
0.335 0.399 0.472 0.525 0.59 0.635 0.68 0.72 0.77 0.807

(0.305‑0.368) (0.364‑0.438) (0.429‑0.519) (0.477‑0.577) (0.533‑0.647) (0.571‑0.696) (0.608‑0.746) (0.641‑0.790) (0.679‑0.847) (0.707‑0.890)
0.534 0.638 0.756 0.839 0.94 1.01 1.08 1.14 1.22 1.27

(0.488‑0.588) (0.582‑0.701) (0.687‑0.831) (0.762‑0.923) (0.849‑1.03) (0.909‑1.11) (0.966‑1.19) (1.01‑1.25) (1.07‑1.34) (1.11‑1.40)
0.668 0.801 0.956 1.06 1.19 1.28 1.36 1.44 1.53 1.59

(0.610‑0.735) (0.731‑0.881) (0.869‑1.05) (0.964‑1.17) (1.08‑1.31) (1.15‑1.40) (1.22‑1.50) (1.28‑1.58) (1.35‑1.69) (1.40‑1.76)
0.916 1.11 1.36 1.54 1.76 1.93 2.09 2.24 2.44 2.58

(0.836‑1.01) (1.01‑1.22) (1.24‑1.49) (1.40‑1.69) (1.59‑1.94) (1.73‑2.11) (1.87‑2.29) (1.99‑2.46) (2.15‑2.68) (2.26‑2.85)
1.14 1.39 1.74 2 2.35 2.61 2.88 3.14 3.5 3.77

(1.04‑1.26) (1.27‑1.53) (1.58‑1.92) (1.82‑2.20) (2.12‑2.58) (2.35‑2.87) (2.58‑3.16) (2.80‑3.45) (3.08‑3.85) (3.30‑4.16)
1.4 1.7 2.16 2.51 3.01 3.41 3.83 4.26 4.87 5.35

(1.26‑1.55) (1.54‑1.89) (1.95‑2.39) (2.27‑2.79) (2.69‑3.32) (3.04‑3.77) (3.39‑4.23) (3.74‑4.71) (4.22‑5.39) (4.61‑5.94)
1.56 1.9 2.41 2.81 3.36 3.82 4.28 4.77 5.45 5.99

(1.41‑1.73) (1.72‑2.11) (2.18‑2.68) (2.54‑3.12) (3.02‑3.73) (3.40‑4.22) (3.79‑4.74) (4.19‑5.29) (4.73‑6.05) (5.16‑6.67)
2 2.43 3.08 3.61 4.37 5 5.68 6.41 7.46 8.33

(1.81‑2.23) (2.20‑2.70) (2.78‑3.41) (3.25‑3.99) (3.89‑4.81) (4.43‑5.50) (4.98‑6.24) (5.57‑7.04) (6.39‑8.21) (7.05‑9.17)
2.47 3 3.82 4.51 5.54 6.42 7.38 8.45 10 11.4

(2.24‑2.75) (2.71‑3.33) (3.45‑4.24) (4.06‑5.00) (4.93‑6.11) (5.67‑7.06) (6.45‑8.11) (7.29‑9.29) (8.49‑11.0) (9.49‑12.5)
2.79 3.38 4.34 5.16 6.39 7.46 8.65 9.97 12 13.7

(2.58‑3.04) (3.13‑3.68) (4.01‑4.72) (4.74‑5.61) (5.84‑6.93) (6.76‑8.09) (7.76‑9.38) (8.85‑10.8) (10.4‑13.0) (11.8‑15.0)

Notes:
Data source: NOAA Atlas 14 Volume 2 Version 3.0
Precipitation frequency estimates in this table are based on frequency analysis of partial duration series. Please refer to NOAA Atlas 14 document for more information.
Bold numbers are precipitation frequency estimates in inches for a given duration and average recurrence interval. Numbers in parenthesis are precipitation frequency 
estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration and average recurrence 
interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation 
estimates and may be higher than currently valid probable maximum precipitation values.

24-hr

30-min

60-min
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
67-64-1 Acetone mg/kg 26 / 35 0.010 - 3.1 0.15  3.1 --
75-15-0 Carbon disulfide mg/kg 12 / 37 0.00059 - 0.017 0.0031  0.017 --
108-90-7 Chlorobenzene mg/kg 2 / 37 0.0037 - 0.0087 0.0062  0.0087 --
106-46-7 1,4-Dichlorobenzene mg/kg 1 / 37 -- - 0.0030 --  0.0030 --
75-34-3 1,1-Dichloroethane mg/kg 1 / 37 -- - 0.017 --  0.017 --
156-59-2 cis-1,2-Dichloroethene mg/kg 1 37 -- - 0.039 --  0.039 --
78-93-3 Methyl ethyl ketone mg/kg 17 / 35 0.0039 - 0.088 0.018  0.088 --
75-09-2 Methylene chloride mg/kg 5 / 37 0.0016 - 0.0071 0.0047  0.0071 --
1634-04-4 Methyl tert-butyl ether mg/kg 1 37 -- - 0.010 --  0.010 --
108-88-3 Toluene mg/kg 8 / 37 0.0018 - 0.090 0.030  0.090 --
79-01-6 Trichloroethene mg/kg 2 / 37 0.00068 - 0.0019 0.0013  0.0019 --
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane mg/kg 8 / 37 0.0022 - 0.012 0.0059  0.012 --
Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg 6 / 45 0.0076 - 0.053 0.033  0.053 --
208-96-8 Acenaphthylene mg/kg 14 / 45 0.0014 - 0.10 0.024  0.10 --
98-86-2 Acetophenone mg/kg 1 43 -- - 0.057 --  0.057 --
120-12-7 Anthracene mg/kg 23 / 45 0.017 - 0.16 0.11  0.16 --
92-87-5 Benzidine mg/kg 2 / 10 9.7 - 10 9.9  10 --
56-55-3 Benzo(a)anthracene mg/kg 37 / 45 0.029 - 3.9 1.1  3.9 --
50-32-8 Benzo(a)pyrene mg/kg 39 / 45 0.016 - 5.8 1.4  5.8 --
205-99-2 Benzo(b)fluoranthene mg/kg 40 / 45 0.020 - 5.4 1.5  5.4 --
191-24-2 Benzo(g,h,i)perylene mg/kg 36 / 45 0.026 - 3.5 0.92  3.5 --
207-08-9 Benzo(k)fluoranthene mg/kg 32 / 45 0.032 - 5.2 1.3  5.2 --
117-81-7 bis(2-Ethylhexyl) phthalate mg/kg 18 / 45 0.13 - 2.5 1  2.5 --
85-68-7 Butyl benzyl phthalate mg/kg 2 / 44 0.087 - 0.095 0.091  0.095 --
86-74-8 Carbazole mg/kg 3 / 41 0.055 - 0.069 0.063  0.069 --
218-01-9 Chrysene mg/kg 40 / 45 0.024 - 4.9 1.3  4.9 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 23 / 45 0.027 - 1.3 0.37  1.3 --
206-44-0 Fluoranthene mg/kg 41 / 45 0.033 - 9.3 2.4  9.3 --
86-73-7 Fluorene mg/kg 6 / 45 0.0095 - 0.070 0.046  0.070 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 35 / 45 0.034 - 3.2 0.86  3.2 --
99-87-6 p-Isopropyltoluene mg/kg 1 4 -- - 0.010 --  0.010 --
15831-10-4 m,p-Cresol mg/kg 1 / 42 -- - 0.084 --  0.084 --
91-57-6 2-Methylnaphthalene mg/kg 5 / 45 0.0026 - 0.0037 0.0034  0.0037 --
91-20-3 Naphthalene mg/kg 3 / 45 0.0027 - 0.0040 0.0032  0.0040 --
85-01-8 Phenanthrene mg/kg 36 / 45 0.019 - 4.1 1.1  4.1 --
129-00-0 Pyrene mg/kg 41 / 45 0.030 - 8.2 2.2  8.2 --
LMW PAHs LMW PAHs 1 mg/kg 36 / 45 0.019 - 4.1 1.2  4.1 --
HMW PAHs HMW PAHs 2 mg/kg 41 / 45 0.12 - 51 13  51 --
Pesticides mg/kg, dry weight mg/kg, dry weight
319-84-6 alpha-BHC mg/kg 2 / 56 0.00060 - 0.00087 0.00074  0.00087 --
319-85-7 beta-BHC mg/kg 3 / 56 0.0025 - 0.016 0.0076  0.016 --
319-86-8 delta-BHC mg/kg 2 / 56 0.017 - 0.037 0.027  0.037 --
5103-71-9 alpha-Chlordane mg/kg 33 / 52 0.0018 - 0.17 0.046  0.17 --
5103-74-2 gamma-Chlordane mg/kg 35 / 52 0.0020 - 0.13 0.041  0.13 --
60-57-1 Dieldrin mg/kg 6 / 56 0.0018 - 0.027 0.0093  0.027 --
72-54-8 4,4'-DDD mg/kg 13 / 56 0.0038 - 0.091 0.025  0.091 --
72-55-9 4,4'-DDE mg/kg 7 / 56 0.0032 - 0.048 0.014  0.048 --
50-29-3 4,4'-DDT mg/kg 6 / 53 0.0045 - 0.16 0.038  0.16 --

Total DDx 3 mg/kg 16 / 56 0.0057 - 0.30 0.063  0.30 --
33213-65-9 beta-Endosulfan mg/kg 3 / 56 0.0015 - 0.0027 0.0020  0.0027 --
1031-07-8 Endosulfan sulfate mg/kg 1 / 56 -- - 0.0024 --  0.0024 --
7421-93-4 Endrin aldehyde mg/kg 1 / 55 -- - 0.0017 --  0.0017 --
1024-57-3 Heptachlor epoxide mg/kg 2 / 56 0.00085 - 0.023 0.012  0.023 --
72-43-5 Methoxychlor mg/kg 2 / 56 0.0045 - 0.0091 0.0068  0.0091 --
Polychlorinated Biphenyls (PCB) mg/kg, dry weight mg/kg, dry weight
11097-69-1 Aroclor 1254 mg/kg 8 / 64 0.057 - 0.46 0.13  0.46 --
11096-82-5 Aroclor 1260 mg/kg 5 / 64 0.032 - 0.36 0.21  0.36 --

Total PCBs 4 mg/kg 13 / 64 0.057 - 0.46 0.14  0.46  0

Exceedances of 
PRGs

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Peak Detected 
Concentration

Mean
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Exceedances of 
PRGs

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Peak Detected 
Concentration

Mean

Metals mg/kg, dry weight mg/kg, dry weight
7429-90-5 Aluminum mg/kg 45 / 45 3,520 - 22,200 7,926 22,200 --
7440-36-0 Antimony mg/kg 2 / 45 1.3 - 1.5 1.4 1.5 --
7440-38-2 Arsenic mg/kg 45 / 45 0.41 - 8.7 2.8 8.7 --
7440-39-3 Barium mg/kg 45 / 45 32 - 498 112 498 --
7440-41-7 Beryllium mg/kg 3 / 45 0.68 - 1.3 0.89 1.3 --
7440-43-9 Cadmium mg/kg 44 / 45 0.15 - 70 5.7 70 --
7440-70-2 Calcium mg/kg 45 / 45 760 - 6,470 3,530 6,470 --
7440-47-3 Chromium mg/kg 45 / 45 6.1 - 73 22 73 --
7440-48-4 Cobalt mg/kg 25 / 45 3.1 - 19 6.5 19 --
7440-50-8 Copper mg/kg 45 / 45 3.9 - 179 42 179 --
7439-89-6 Iron mg/kg 45 / 45 4,530 - 28,500 13,620 28,500 --
7439-92-1 Lead mg/kg 45 / 45 3.1 - 769 129 769 --
7439-95-4 Magnesium mg/kg 45 / 45 853 - 5,950 3,016 5,950 --
7439-96-5 Manganese mg/kg 45 / 45 39 - 1,125 185 1,125 --
7439-97-6 Mercury mg/kg 28 / 45 0.047 - 0.56 0.23 0.56 --
7440-02-0 Nickel mg/kg 45 / 45 5.2 - 119 19 119 --
7440-09-7 Potassium mg/kg 39 / 45 370 - 2,680 1,016 2,680 --
7782-49-2 Selenium mg/kg 2 / 45 1.7 - 1.8 1.8 1.8 --
7440-22-4 Silver mg/kg 22 / 45 0.76 - 31 4.0 31 --
7440-23-5 Sodium mg/kg 8 / 45 74 - 415 206 415 --
7440-28-0 Thallium mg/kg 28 / 45 0.028 - 0.16 0.077 0.16 --
7440-62-2 Vanadium mg/kg 45 / 45 6.0 - 54 23 54 --
7440-66-6 Zinc mg/kg 45 / 45 19 - 542 157 542 --
Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg 2 / 13 0.19 - 1.3 0.75  1.3 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.

Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM8.3 and RM6.8 and from Cedar Brook to Spring Lake.

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, Dibenz[ah]anthracene, 
Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.

4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.

Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial Investigation.
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
78-93-3 Methyl ethyl ketone mg/kg 1 / 2 -- -  0.0048 --  0.0048 --
Semi-Volatile Organic Chemicals
83-32-9 Acenaphthene mg/kg 6 / 6  0.0014 -  0.10  0.027  0.10 --
208-96-8 Acenaphthylene mg/kg 5 / 6  0.0018 -  0.017  0.0073  0.017 --
98-86-2 Acetophenone mg/kg 2 / 6  0.0076 -  0.0080  0.0078  0.0080 --
120-12-7 Anthracene mg/kg 6 / 6  0.0026 -  0.43  0.098  0.43 --
100-52-7 Benzaldehyde mg/kg 2 / 6  0.0088 -  0.014  0.011  0.014 --
56-55-3 Benzo(a)anthracene mg/kg 6 / 6  0.027 -  2.0  0.55  2.0 --
50-32-8 Benzo(a)pyrene mg/kg 5 / 6  0.13 -  1.9  0.66  1.9 --
205-99-2 Benzo(b)fluoranthene mg/kg 6 / 6  0.060 -  2.3  0.69  2.3 --
191-24-2 Benzo(g,h,i)perylene mg/kg 5 / 6  0.097 -  1.0  0.42  1.0 --
207-08-9 Benzo(k)fluoranthene mg/kg 5 / 6  0.076 -  0.90  0.37  0.90 --
85-68-7 Butyl benzyl phthalate mg/kg 4 / 6  0.041 -  0.16  0.081  0.16 --
92-52-4 Biphenyl mg/kg 1 / 6 -- -  0.0038 --  0.0038 --
117-81-7 bis(2-Ethylhexyl) phthalate mg/kg 4 / 6  0.16 -  6.1  1.7  6.1 --
86-74-8 Carbazole mg/kg 2 / 6  0.0053 -  0.039  0.022  0.039 --
218-01-9 Chrysene mg/kg 6 / 6  0.056 -  1.9  0.59  1.9 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 5 / 6  0.035 -  0.30  0.13  0.30 --
132-64-9 Dibenzofuran mg/kg 1 / 6 -- -  0.019 --  0.019 --
117-84-0 di-n-Octyl phthalate mg/kg 2 / 6  0.055 -  0.16  0.11  0.16 --
206-44-0 Fluoranthene mg/kg 6 / 6  0.024 -  3.5  0.85  3.5 --
86-73-7 Fluorene mg/kg 6 / 6  0.0015 -  0.14  0.034  0.14 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 6 / 6  0.041 -  1.4  0.43  1.4 --
91-57-6 2-Methylnaphthalene mg/kg 6 / 6  0.0026 -  0.020  0.010  0.020 --
91-20-3 Naphthalene mg/kg 3 / 6  0.0058 -  0.015  0.011  0.015 --
85-01-8 Phenanthrene mg/kg 6 / 6  0.026 -  2.0  0.468  2.0 --
129-00-0 Pyrene mg/kg 5 / 6  0.19 -  5.4  1.5  5.4 --
LMW PAHs LMW PAHs 1 mg/kg 6 / 6  0.032 -  2.7  0.64  2.7 --
HMW PAHs HMW PAHs 2 mg/kg 6 / 6  0.21 -  21  5.7  21 --
Pesticides
309-00-2 Aldrin mg/kg 1 / 2 -- -  0.0037 --  0.0037 --
5103-71-9 alpha-Chlordane mg/kg 2 / 2  0.0039 -  0.0052  0.0046  0.0052 --
5103-74-2 gamma-Chlordane mg/kg 1 / 1 -- -  0.0041 --  0.0041 --
60-57-1 Dieldrin mg/kg 1 / 1 -- -  0.016 --  0.016 --
72-55-9 4,4'-DDE mg/kg 1 / 1 -- -  0.018 --  0.018 --
50-29-3 4,4'-DDT mg/kg 2 / 2  0.037 -  0.043  0.040  0.043 --

Total DDx 3 mg/kg 2 / 2  0.037 -  0.061  0.049  0.061 --
33213-65-9 beta-Endosulfan mg/kg 1 / 1 -- -  0.0066 --  0.0066 --
53494-70-5 Endrin ketone mg/kg 1 / 2 -- -  0.0040 --  0.0040 --
1024-57-3 Heptachlor epoxide mg/kg 1 / 1 -- -  0.0043 --  0.0043 --
Polychlorinated Biphenyls (PCB)
11097-69-1 Aroclor 1254 mg/kg 6 / 6  0.10 -  62  19  62 --
11096-82-5 Aroclor 1260 mg/kg 4 / 6  0.025 -  0.14  0.071  0.14 --

Total PCBs 4 mg/kg 6 / 6  0.13 -  62  19  62  3.0
Metals
7429-90-5 Aluminum mg/kg 6 / 6  8,040 -  16,900  13,273  16,900 --
7440-38-2 Arsenic mg/kg 6 / 6  1.3 -  3.0  2.0  3.0 --
7440-39-3 Barium mg/kg 6 / 6  76 -  187  116  187 --
7440-41-7 Beryllium mg/kg 4 / 6  0.44 -  0.84  0.610  0.84 --
7440-43-9 Cadmium mg/kg 3 / 6  1.0 -  9.4  4.8  9.4 --
7440-70-2 Calcium mg/kg 6 / 6  812 -  6,420  3,020  6,420 --
7440-47-3 Chromium mg/kg 6 / 6  13 -  20  15  20 --
7440-48-4 Cobalt mg/kg 6 / 6  2.8 -  7.4  5.8  7.4 --
7440-50-8 Copper mg/kg 6 / 6  4.7 -  36  21  36 --
7439-89-6 Iron mg/kg 6 / 6  16,500 -  28,600  20,583  28,600 --
7439-92-1 Lead mg/kg 6 / 6  32 -  137  72  137 --
7439-95-4 Magnesium mg/kg 6 / 6  2,420 -  6,450  4,010  6,450 --
7439-96-5 Manganese mg/kg 6 / 6  110 -  798  401  798 --
7439-97-6 Mercury mg/kg 6 / 6  0.048 -  0.19  0.112  0.19 --
7440-02-0 Nickel mg/kg 6 / 6  7.0 -  20  15  20 --
7440-09-7 Potassium mg/kg 6 / 6  741 -  2,100  1,247  2,100 --
7440-22-4 Silver mg/kg 4 / 6  1.3 -  2.8  1.8  2.8 --
7440-23-5 Sodium mg/kg 3 / 6  169 -  245  213  245 --
7440-62-2 Vanadium mg/kg 6 / 6  13 -  24  19  24 --
7440-66-6 Zinc mg/kg 6 / 6  23 -  148  80  148 --

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Exceedances of 
PRGs

Peak Detected 
Concentration

Mean
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Other
57-12-5 Cyanide mg/kg 4 / 6  0.21 -  6.1  2.0  6.1 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.
4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial 
Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM8.3 and RM6.8 and from Cedar Brook to Spring Lake.

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, Dibenz[ah]anthracene, 
Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
67-64-1 Acetone mg/kg 24 /  54  0.0043 -  7.7  1.2  7.7 --
75-15-0 Carbon disulfide mg/kg  21 /  54  0.00077 -  0.030  0.0032  0.030 --
108-90-7 Chlorobenzene mg/kg  4 /  56  0.0061 -  0.030  0.015  0.030 --
75-00-3 Chloroethane mg/kg  1 /  54 -- -  0.030 --  0.030 --
74-87-3 Chloromethane mg/kg  2 /  56  0.070 -  0.13  0.10  0.13 --
106-46-7 1,4-Dichlorobenzene mg/kg  4 /  54  0.018 -  0.053  0.041  0.053 --
75-34-3 1,1-Dichloroethane mg/kg  1 /  54 -- -  0.0017 --  0.0017 --
75-35-4 1,1-Dichloroethene mg/kg  1 /  54 -- -  0.028 --  0.028 --
156-59-2 cis-1,2-Dichloroethene mg/kg  16 /  54  0.0012 -  61  1.7  61 --
156-60-5 trans-1,2-Dichloroethene mg/kg  7 /  54  0.00085 -  0.025  0.0077  0.025 --
591-78-6 2-Hexanone mg/kg  1 /  54 -- -  0.050 --  0.050 --
78-93-3 Methyl ethyl ketone mg/kg  5 /  54  0.013 -  0.056  0.028  0.056 --
75-09-2 Methylene chloride mg/kg  9 /  54  0.010 -  0.080  0.033  0.080 --
127-18-4 Tetrachloroethene mg/kg  2 /  56  0.012 -  0.037  0.025  0.037 --
108-88-3 Toluene mg/kg  4 /  56  0.020 -  1.9  0.51  1.9 --
87-61-6 1,2,3-Trichlorobenzene mg/kg  5 /  54  0.0018 -  0.074  0.029  0.074 --
71-55-6 1,1,1-Trichloroethane mg/kg  1 /  54 -- -  0.020 --  0.020 --
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane mg/kg  1 /  54 -- -  0.0015 --  0.0015 --
79-00-5 1,1,2-Trichloroethane mg/kg  1 /  54 -- -  0.0019 --  0.0019 --
79-01-6 Trichloroethene mg/kg  6 /  54  0.00072 -  0.056  0.0080  0.056 --
75-01-4 Vinyl chloride mg/kg  7 /  54  0.012 -  0.35  0.15  0.35 --
Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg  40 /  57  0.0019 -  0.31  0.087  0.31 --
208-96-8 Acenaphthylene mg/kg  31 /  57  0.0011 -  0.60  0.043  0.60 --
98-86-2 Acetophenone mg/kg  17 /  55  0.052 -  0.27  0.15  0.27 --
120-12-7 Anthracene mg/kg  47 /  57  0.00063 -  3.9  0.34  3.9 --
100-52-7 Benzaldehyde mg/kg  1 /  41 -- -  0.15 --  0.15 --
92-87-5 Benzidine mg/kg  13 /  16  4.6 -  81  20  81 --
56-55-3 Benzo(a)anthracene mg/kg  56 /  57  0.0018 -  8.3  1.6  8.3 --
50-32-8 Benzo(a)pyrene mg/kg  54 /  57  0.0063 -  6.4  1.5  6.4 --
205-99-2 Benzo(b)fluoranthene mg/kg  55 /  56  0.0047 -  8.7  2.3  8.7 --
191-24-2 Benzo(g,h,i)perylene mg/kg  54 /  57  0.0025 -  3.1  0.98  3.1 --
65-85-0 Benzoic acid mg/kg  5 /  14  0.30 -  0.57  0.42  0.57 --
207-08-9 Benzo(k)fluoranthene mg/kg  53 /  57  0.0015 -  5.2  0.94  5.2 --
117-81-7 bis(2-Ethylhexyl) phthalate mg/kg  53 /  57  0.096 -  300  29  300 --
104-51-8 n-Butylbenzene mg/kg  1 /  14 -- -  0.030 --  0.030 --
85-68-7 Butyl benzyl phthalate mg/kg  46 /  56  0.037 -  21  2.2  21 --
86-74-8 Carbazole mg/kg  15 /  41  0.061 -  0.36  0.17  0.36 --
218-01-9 Chrysene mg/kg  56 /  57  0.0028 -  7.3  1.7  7.3 --
53-70-3 Dibenzo(a,h)anthracene mg/kg  40 /  57  0.0041 -  1.0  0.24  1.0 --
95-50-1 1,2-Dichlorobenzene mg/kg  4 /  54  0.0046 -  0.0077  0.0060  0.0077 --
541-73-1 1,3-Dichlorobenzene mg/kg  4 /  54  0.0091 -  0.025  0.018  0.025 --
606-20-2 2,6-Dinitrotoluene mg/kg  1 /  55 -- -  0.47 --  0.47 --
84-74-2 di-n-Butyl phthalate mg/kg  28 /  57  0.053 -  4.4  1.3  4.4 --
117-84-0 di-n-Octyl phthalate mg/kg  38 /  57  0.054 -  42  4.0  42 --
206-44-0 Fluoranthene mg/kg  15 /  57  0.0050 -  12  2.5  12 --
86-73-7 Fluorene mg/kg  40 /  57  0.0021 -  1.4  0.16  1.4 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg  56 /  57  0.0021 -  4.0  1.1  4.0 --
99-87-6 p-Isopropyltoluene mg/kg  1 /  14 -- -  0.080 --  0.080 --
91-57-6 2-Methylnaphthalene mg/kg  36 /  55  0.0010 -  0.12  0.034  0.12 --
106-44-5/15831-10-
4 / 65794-96-9 3- & 4-Methylphenol mg/kg  4 /  40  0.57 -  37  13  37 --

91-20-3 Naphthalene mg/kg  38 /  55  0.0011 -  0.23  0.042  0.23 --
87-86-5 Pentachlorophenol mg/kg  1 /  55 -- -  0.013 --  0.013 --
85-01-8 Phenanthrene mg/kg  55 /  57  0.0026 -  14  1.5  14 --
108-95-2 Phenol mg/kg  2 /  55  0.090 -  0.12  0.11  0.12 --
129-00-0 Pyrene mg/kg  53 /  57  0.011 -  17  3.2  17 --
120-82-1 1,2,4-Trichlorobenzene mg/kg  7 /  54  0.0011 -  0.25  0.075  0.25 --
LMW PAHs LMW PAHs 1 mg/kg  56 /  57  0.0060 -  20  2.0  20 --
HMW PAHs HMW PAHs 2 mg/kg  57 /  57  0.035 -  66  15  66 --

Exceedances of 
PRGs

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration
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Exceedances of 
PRGs

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration

Pesticides mg/kg, dry weight mg/kg, dry weight
309-00-2 Aldrin mg/kg  2 /  54  0.0015 -  0.0024  0.0020  0.0024 --
319-84-6 alpha-BHC mg/kg  29 /  54  0.00073 -  0.075  0.0099  0.075 --
319-85-7 beta-BHC mg/kg  10 /  40  0.0061 -  0.048  0.018  0.048 --
319-86-8 delta-BHC mg/kg  1 /  53 -- -  0.0011 --  0.0011 --
58-89-9 gamma-BHC mg/kg  19 /  53  0.0012 -  0.043  0.010  0.043 --
5103-71-9 alpha-Chlordane mg/kg  33 /  35  0.0023 -  0.28  0.045  0.28 --
5103-74-2 gamma-Chlordane mg/kg  22 /  25  0.0036 -  1.2  0.16  1.2 --
60-57-1 Dieldrin mg/kg  14 /  34  0.0083 -  2.0  0.25  2.0 --
72-54-8 4,4'-DDD mg/kg  12 /  48  0.0035 -  0.049  0.023  0.049 --
72-55-9 4,4'-DDE mg/kg  32 /  54  0.0051 -  1.1  0.15  1.1 --
50-29-3 4,4'-DDT mg/kg  10 /  33  0.0037 -  1.8  0.37  1.8 --

Total DDx 3 mg/kg  38 /  55  0.0037 -  2.6  0.27  2.6 --
959-98-8 alpha-Endosulfan mg/kg  3 /  45  0.0073 -  0.040  0.024  0.040 --
33213-65-9 beta-Endosulfan mg/kg  8 /  34  0.0010 -  0.30  0.063  0.30 --
1031-07-8 Endosulfan sulfate mg/kg  1 /  47 -- -  0.013 --  0.013 --
72-20-8 Endrin mg/kg  20 /  49  0.011 -  0.85  0.11  0.85 --
7421-93-4 Endrin aldehyde mg/kg  13 /  38  0.0063 -  0.25  0.042  0.25 --
53494-70-5 Endrin ketone mg/kg  8 /  53  0.0012 -  0.020  0.010  0.020 --
76-44-8 Heptachlor mg/kg  2 /  54  0.0013 -  0.0029  0.0021  0.0029 --
1024-57-3 Heptachlor epoxide mg/kg  8 /  28  0.0037 -  1.3  0.10  1.3 --
72-43-5 Methoxychlor mg/kg  7 /  50  0.015 -  0.091  0.039  0.091 --
Polychlorinated Biphenyls (PCB) mg/kg, dry weight
53469-21-9 Aroclor 1242 mg/kg  7 /  164  1.1 -  150  37  150 --
12672-29-6 Aroclor 1248 mg/kg  2 /  60  0.25 -  0.39  0.32  0.39 --
11097-69-1 Aroclor 1254 mg/kg  183 /  216  0.020 -  190  6.2  190 --
11096-82-5 Aroclor 1260 mg/kg  17 /  164  0.054 -  4.6  0.55  4.6 --

Total PCBs 4 mg/kg  135 /  216  0.020 -  235  7.2  235  110
Metals mg/kg, dry weight
7429-90-5 Aluminum mg/kg  55 /  55  2,400 -  22,900  8,680  22,900 --
7440-36-0 Antimony mg/kg  17 /  53  0.38 -  6.1  2.2  6.1 --
7440-38-2 Arsenic mg/kg  55 /  57  0.70 -  13  4.2  13 --
7440-39-3 Barium mg/kg  55 /  55  23 -  420  129  420 --
7440-41-7 Beryllium mg/kg  21 /  57  0.20 -  2.9  0.88  2.9 --
7440-43-9 Cadmium mg/kg  50 /  57  0.67 -  35  8.3  35 --
7440-70-2 Calcium mg/kg  55 /  55  740 -  19,200  4,215  19,200 --
7440-47-3 Chromium mg/kg  57 /  57  5.4 -  76  25  76 --
7440-48-4 Cobalt mg/kg  55 /  55  2.0 -  45  7.5  45 --
7440-50-8 Copper mg/kg  57 /  57  2.3 -  170  48  170 --
7439-89-6 Iron mg/kg  55 /  55  7,300 -  75,600  20,316  75,600 --
7439-92-1 Lead mg/kg  57 /  57  5.5 -  350  108  350 --
7439-95-4 Magnesium mg/kg  55 /  55  910 -  10,200  3,462  10,200 --
7439-96-5 Manganese mg/kg  55 /  55  62 -  3,060  338  3,060 --
7439-97-6 Mercury mg/kg  39 /  57  0.0068 -  2.1  0.28  2.1 --
7440-02-0 Nickel mg/kg  57 /  57  4.6 -  56  19  56 --
7440-09-7 Potassium mg/kg  46 /  55  260 -  2,300  958  2,300 --
7782-49-2 Selenium mg/kg  17 /  57  0.15 -  3.8  2.2  3.8 --
7440-22-4 Silver mg/kg  32 /  57  0.13 -  11  3.6  11 --
7440-23-5 Sodium mg/kg  54 /  55  74 -  720  262  720 --
7440-62-2 Vanadium mg/kg  55 /  55  5.9 -  58  20  58 --
7440-66-6 Zinc mg/kg  57 /  57  12 -  630  173  630 --
Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg  33 /  41  0.036 -  5.4  0.47  5.4 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.
4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM6.8 and RM4.1.

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, Dibenz[ah]anthracene, 
Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
67-64-1 Acetone mg/kg 24 / 82 0.040 - 0.71 0.31  0.71 --
75-15-0 Carbon disulfide mg/kg 2 / 83 0.0041 - 0.0059 0.0050  0.0059 --
56-23-5 Carbon tetrachloride mg/kg 1 / 77 -- - 0.010 --  0.010 --
67-66-3 Chloroform mg/kg 1 / 83 -- - 0.0011 --  0.0011 --
74-87-3 Chloromethane mg/kg 1 / 83 -- - 0.0046 --  0.0046 --
110-82-7 Cyclohexane mg/kg 4 / 51 0.0012 - 0.015 0.0081  0.015 --
75-34-3 1,1-Dichloroethane mg/kg 1 / 57 -- - 0.0041 --  0.0041 --
75-35-4 1,1-Dichloroethene mg/kg 4 / 83 0.00066 - 0.0011 0.00087  0.0011 --
156-59-2 cis-1,2-Dichloroethene mg/kg 4 / 83 0.00094 - 22 5.5  22 --
156-60-5 trans-1,2-Dichloroethene mg/kg 2 / 83 0.012 - 0.97 0.49  0.97 --
10061-01-5 cis-1,3-Dichloropropene mg/kg 2 / 77 0.0012 - 0.0038 0.0025  0.0038 --
10061-02-6 trans-1,3-Dichloropropene mg/kg 2 / 77 0.00090 - 0.0025 0.0017  0.0025 --
100-41-4 Ethylbenzene mg/kg 3 / 77 0.0020 - 0.011 0.0043  0.011 --
591-78-6 2-Hexanone mg/kg 10 / 75 0.0072 - 0.16 0.041  0.16 --
79-20-9 Methyl acetate mg/kg 1 / 57 -- - 0.0086 --  0.0086 --
78-93-3 Methyl ethyl ketone mg/kg 21 / 82 0.0030 - 0.22 0.030  0.22 --
108-10-1 Methyl isobutyl ketone mg/kg 6 / 76 0.0010 - 0.0027 0.0014  0.0027 --
108-87-2 Methylcyclohexane mg/kg 1 / 52 -- - 0.0042 --  0.0042 --
75-09-2 Methylene chloride mg/kg 7 / 82 0.030 - 1.7 0.59  1.7 --
100-42-5 Styrene mg/kg 1 / 77 -- - 0.014 --  0.014 --
108-88-3 Toluene mg/kg 8 / 77 0.0012 - 0.053 0.0075  0.053 --
71-55-6 1,1,1-Trichloroethane mg/kg 2 / 76 0.0030 - 0.010 0.0065  0.010 --
75-69-4 Trichlorofluoromethane mg/kg 21 / 82 0.0030 - 0.050 0.017  0.050 --
179601-23-1 m, p Xylenes mg/kg 5 / 73 0.0020 - 0.045 0.023  0.045 --
Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg 37 / 104 0.0019 - 0.84 0.15  0.84 --
208-96-8 Acenaphthylene mg/kg 37 / 104 0.0010 - 0.96 0.18  0.96 --
98-86-2 Acetophenone mg/kg 6 / 104 0.011 - 0.29 0.11  0.29 --
120-12-7 Anthracene mg/kg 57 / 104 0.0033 - 2.3 0.44  2.3 --
100-52-7 Benzaldehyde mg/kg 6 / 104 0.030 - 0.95 0.38  0.95 --
56-55-3 Benzo(a)anthracene mg/kg 90 / 104 0.00097 - 9.5 1.3  9.5 --
50-32-8 Benzo(a)pyrene mg/kg 93 / 104 0.0051 - 9.7 1.3  9.7 --
205-99-2 Benzo(b)fluoranthene mg/kg 96 / 104 0.0028 - 15 1.8  15 --
191-24-2 Benzo(g,h,i)perylene mg/kg 87 / 104 0.0012 - 6.4 1.0  6.4 --
207-08-9 Benzo(k)fluoranthene mg/kg 84 / 104 0.0018 - 5.3 0.92  5.3 --
85-68-7 Butyl benzyl phthalate mg/kg 56 / 102 0.050 - 36 2.7  36 --
92-52-4 Biphenyl mg/kg 16 / 104 0.0033 - 0.13 0.061  0.13 --
111-44-4 bis(2-Chloroethyl) ether mg/kg 1 / 104 -- - 0.0022 --  0.0022 --
108-60-1 bis(2-Chloroisopropyl) ether mg/kg 1 / 104 -- - 1.0 --  1.0 --
117-81-7 bis(2-Ethylhexyl) phthalate mg/kg 54 / 104 0.035 - 110 12  110 --
86-74-8 Carbazole mg/kg 23 / 104 0.016 - 0.76 0.13  0.76 --
218-01-9 Chrysene mg/kg 94 / 104 0.0017 - 11 1.5  11 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 30 / 104 0.033 - 1.6 0.41  1.6 --
132-64-9 Dibenzofuran mg/kg 27 / 104 0.0048 - 0.66 0.17  0.66 --
91-94-1 3,3'-Dichlorobenzidine mg/kg 1 / 99 -- - 0.17 --  0.17 --
84-66-2 Diethyl phthalate mg/kg 6 / 104 0.0030 - 78 13  78 --
131-11-3 Dimethyl phthalate mg/kg 4 / 104 0.031 - 3.6 0.74  3.6 --
84-74-2 di-n-Butyl phthalate mg/kg 22 / 104 0.020 - 2.3 0.65  2.3 --
117-84-0 di-n-Octyl phthalate mg/kg 17 / 99 0.027 - 7.8 0.81  7.8 --
206-44-0 Fluoranthene mg/kg 96 / 104 0.0015 - 12 1.9  12 --
86-73-7 Fluorene mg/kg 36 / 104 0.0024 - 0.89 0.19  0.89 --
118-74-1 Hexachlorobenzene mg/kg 4 / 101 0.0070 - 0.26 0.090  0.26 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 86 / 104 0.00077 - 6.0 0.97  6.0 --
91-57-6 2-Methylnaphthalene mg/kg 25 / 104 0.0069 - 1.7 0.40  1.7 --
106-44-5 4-Methylphenol mg/kg 13 / 104 0.0039 - 0.82 0.21  0.82 --
91-20-3 Naphthalene mg/kg 42 / 104 0.0061 - 1.2 0.25  1.2 --
100-01-6 4-Nitroaniline mg/kg 1 / 104 -- - 8.7 --  8.7 --
87-86-5 Pentachlorophenol mg/kg 5 / 103 0.0010 - 0.023 0.0094  0.023 --
85-01-8 Phenanthrene mg/kg 84 / 104 0.00048 - 9.4 1.5  9.4 --
108-95-2 Phenol mg/kg 4 / 104 0.0070 - 0.46 0.089  0.46 --
129-00-0 Pyrene mg/kg 94 / 104 0.0049 - 16 2.2  16 --
120-82-1 1,2,4-Trichlorobenzene mg/kg 5 / 54 0.12 - 3.2 0.79  3.2 --
LMW PAHs LMW PAHs 1 mg/kg 84 / 104 0.00048 - 14 2.2  14 --
HMW PAHs HMW PAHs 2 mg/kg 97 / 104 0.021 - 90 12  90 --

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration

Exceedances of 
PRGs
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CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration

Exceedances of 
PRGs

Pesticides mg/kg, dry weight mg/kg, dry weight
309-00-2 Aldrin mg/kg 12 / 73 0.000042 - 0.041 0.0026  0.041 --
319-84-6 alpha-BHC mg/kg 11 / 83 0.000029 - 0.0030 0.00079  0.0030 --
319-85-7 beta-BHC mg/kg 6 / 82 0.00016 - 0.0020 0.00089  0.0020 --
319-86-8 delta-BHC mg/kg 10 / 83 0.000038 - 0.056 0.0092  0.056 --
58-89-9 gamma-BHC mg/kg 10 / 83 0.00011 - 0.013 0.0013  0.013 --
5103-71-9 alpha-Chlordane mg/kg 31 / 52 0.0023 - 0.39 0.076  0.39 --
5103-74-2 beta-Chlordane mg/kg 32 / 46 0.00049 - 0.68 0.080  0.68 --
60-57-1 Dieldrin mg/kg 44 / 80 0.0020 - 16 0.75  16 --
72-54-8 4,4'-DDD mg/kg 12 / 77 0.000065 - 0.062 0.011  0.062 --
72-55-9 4,4'-DDE mg/kg 13 / 71 0.0037 - 56 4.0  56 --
50-29-3 4,4'-DDT mg/kg 48 / 82 0.0037 - 2.0 0.17  2.0 --

Total DDx 3 mg/kg 54 / 109 0.0037 - 56 2.1  56 --
959-98-8 alpha-Endosulfan mg/kg 9 / 82 0.00013 - 0.082 0.014  0.082 --
33213-65-9 beta-Endosulfan mg/kg 11 / 66 0.0026 - 0.59 0.043  0.59 --
1031-07-8 Endosulfan sulfate mg/kg 8 / 81 0.00010 - 0.022 0.0036  0.022 --
72-20-8 Endrin mg/kg 5 / 62 0.0022 - 0.013 0.0069  0.013 --
7421-93-4 Endrin aldehyde mg/kg 26 / 81 0.00027 - 5.2 0.32  5.2 --
53494-70-5 Endrin ketone mg/kg 4 / 67 0.0044 - 0.065 0.023  0.065 --
76-44-8 Heptachlor mg/kg 3 / 83 0.0014 - 0.020 0.014  0.020 --
1024-57-3 Heptachlor epoxide mg/kg 15 / 79 0.00018 - 12 0.60  12 --
72-43-5 Methoxychlor mg/kg 11 / 82 0.0011 - 0.043 0.012  0.043 --
Polychlorinated Biphenyls (PCB) mg/kg, dry weight mg/kg, dry weight
53469-21-9 Aroclor 1242 mg/kg 1 / 556 -- - 0.15 --  0.15 --
11097-69-1 Aroclor 1254 mg/kg 759 / 864 0.0062 - 924 11  924 --
11096-82-5 Aroclor 1260 mg/kg 46 / 556 0.018 - 7.4 0.61  7.4 --

Total PCBs 4 mg/kg 762 / 898 0.0062 - 924 11  924  522
Metals mg/kg, dry weight mg/kg, dry weight
7429-90-5 Aluminum mg/kg 104 / 104 1,430 - 35,800 10,551  35,800 --
7440-36-0 Antimony mg/kg 9 / 104 0.14 - 42 7.6  42 --
7440-38-2 Arsenic mg/kg 99 / 104 1.0 - 39 12  39 --
7440-39-3 Barium mg/kg 104 / 104 11 - 1,500 320  1,500 --
7440-41-7 Beryllium mg/kg 55 / 104 0.090 - 11 1.4  11 --
7440-43-9 Cadmium mg/kg 77 / 104 1.0 - 40 9.3  40 --
7440-70-2 Calcium mg/kg 102 / 104 218 - 23,000 3,941  23,000 --
7440-47-3 Chromium mg/kg 100 / 104 2.5 - 304 50  304 --
7440-48-4 Cobalt mg/kg 99 / 104 1.2 - 34 9.4  34 --
7440-50-8 Copper mg/kg 100 / 104 3.2 - 12,000 295  12,000 --
7439-89-6 Iron mg/kg 104 / 104 1,970 - 282,000 31,571  282,000 --
7439-92-1 Lead mg/kg 104 / 104 1.9 - 9,950 545  9,950 --
7439-95-4 Magnesium mg/kg 104 / 104 250 - 6,200 2,436  6,200 --
7439-96-5 Manganese mg/kg 101 / 104 12 - 1,800 465  1,800 --
7439-97-6 Mercury mg/kg 97 / 104 0.020 - 5.7 0.70  5.7 --
7440-02-0 Nickel mg/kg 104 / 104 1.2 - 235 34  235 --
7440-09-7 Potassium mg/kg 79 / 104 179 - 1,790 786  1,790 --
7782-49-2 Selenium mg/kg 41 / 88 0.071 - 9.2 3.6  9.2 --
7440-22-4 Silver mg/kg 79 / 104 0.48 - 63 6.6  63 --
7440-23-5 Sodium mg/kg 57 / 104 63 - 774 249  774 --
7440-28-0 Thallium mg/kg 6 / 104 0.60 - 4.0 1.3  4.0 --
7440-62-2 Vanadium mg/kg 99 / 104 5.0 - 95 35  95 --
7440-66-6 Zinc mg/kg 104 / 104 5.0 - 3,680 375  3,680 --
Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg 33 / 78 0.067 - 2.6 0.048  2.6 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.
4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM6.8 and RM4.1.

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, Dibenz[ah]anthracene, 
Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
67-64-1 Acetone mg/kg 2 / 11 2.3 -  3.0  2.7  3.0 --
75-15-0 Carbon disulfide mg/kg 2 / 11  0.0033 -  0.0040  0.0037  0.0040 --
78-93-3 Methyl ethyl ketone mg/kg 7 / 11  0.0068 -  0.092  0.034  0.092 --
75-09-2 Methylene chloride mg/kg 1 / 11 -- -  0.030 --  0.030 --
Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg 7 / 11  0.014 -  0.13  0.072  0.13 --
208-96-8 Acenaphthylene mg/kg 7 / 11  0.0026 -  0.024  0.013  0.024 --
120-12-7 Anthracene mg/kg 9 / 11  0.0030 -  0.30  0.15  0.30 --
100-52-7 Benzaldehyde mg/kg 5 / 9  0.075 -  0.22  0.15  0.22 --
92-87-5 Benzidine mg/kg 2 / 2  17 -  19  18  19 --
56-55-3 Benzo(a)anthracene mg/kg 10 / 11  0.16 -  3.4  1.7  3.4 --
50-32-8 Benzo(a)pyrene mg/kg 10 / 11  0.18 -  3.5  1.9  3.5 --
205-99-2 Benzo(b)fluoranthene mg/kg 10 / 11  0.39 -  5.7  2.9  5.7 --
191-24-2 Benzo(g,h,i)perylene mg/kg 9 / 11  0.20 -  2.4  1.3  2.4 --
207-08-9 Benzo(k)fluoranthene mg/kg 10 / 11  0.14 -  4.5  1.8  4.5 --
117-81-7 bis(2-Ethylhexyl) phthalate mg/kg 11 / 11  0.15 -  47  17  47 --
85-68-7 Butyl benzyl phthalate mg/kg 9 / 11  0.050 -  0.93  0.43  0.93 --
86-74-8 Carbazole mg/kg 2 / 9  0.078 -  0.18  0.13  0.18 --
218-01-9 Chrysene mg/kg 10 / 11  0.25 -  4.0  2.2  4.0 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 8 / 11  0.048 -  1.0  0.43  1.0 --
117-84-0 di-n-Octyl phthalate mg/kg 8 / 9  0.19 -  25  5.9  25 --
206-44-0 Fluoranthene mg/kg 10 / 11  0.35 -  6.5  2.8  6.5 --
86-73-7 Fluorene mg/kg 8 / 11  0.014 -  0.21  0.11  0.21 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 9 / 11  0.26 -  3.1  1.6  3.1 --
91-57-6 2-Methylnaphthalene mg/kg 8 / 11  0.010 -  0.065  0.035  0.065 --
106-44-5/15831-10-
4 / 65794-96-9 3- & 4-Methylphenol mg/kg

1 / 11 -- -  0.98 --  0.98 --

91-20-3 Naphthalene mg/kg 9 / 11  0.0071 -  0.42  0.076  0.42 --
85-01-8 Phenanthrene mg/kg 10 / 11  0.18 -  2.0  1.1  2.0 --
129-00-0 Pyrene mg/kg 10 / 11  0.36 -  6.6  3.5  6.6 --
LMW PAHs LMW PAHs 1 mg/kg 11 / 11  0.0056 -  2.7  1.3  2.7 --
HMW PAHs HMW PAHs 2 mg/kg 10 / 11  2.3 -  39  20  39 --
Pesticides mg/kg, dry weight mg/kg, dry weight
319-84-6 alpha-BHC mg/kg 4 / 11  0.0046 -  0.0073  0.0060  0.0073 --
319-85-7 beta-BHC mg/kg 6 / 10  0.0077 -  0.023  0.014  0.023 --
5103-71-9 alpha-Chlordane mg/kg 8 / 9  0.0068 -  0.065  0.034  0.065 --
5103-74-2 gamma-Chlordane mg/kg 1 / 1 -- -  0.0057 --  0.0057 --
72-54-8 4,4'-DDD mg/kg 1 / 8 -- -  0.0067 --  0.0067 --
72-55-9 4,4'-DDE mg/kg 9 / 11  0.0046 -  0.11  0.054  0.11 --

Total DDx 3 mg/kg 9 / 11  0.0046 -  0.11  0.055  0.11 --
959-98-8 alpha-Endosulfan mg/kg 1 / 9 -- -  0.0011 --  0.0011 --
72-20-8 Endrin mg/kg 6 / 10  0.0094 -  0.039  0.026  0.039 --
53494-70-5 Endrin ketone mg/kg 1 / 11 -- -  0.0059 --  0.0059 --
72-43-5 Methoxychlor mg/kg 2 / 8  0.079 -  0.12  0.10  0.12 --
Polychlorinated Biphenyls (PCB) mg/kg, dry weight mg/kg, dry weight
11097-69-1 Aroclor 1254 mg/kg 11 / 11  0.27 -  4.7  2.6  4.7 --

Total PCBs 4 mg/kg 11 / 11  0.27 -  4.7  2.6  4.7  9
Metals mg/kg, dry weight mg/kg, dry weight
7429-90-5 Aluminum mg/kg 11 / 11  5,450 -  22,300  13,779  22,300 --
7440-36-0 Antimony mg/kg 2 / 11  2.6 -  2.7  2.7  2.7 --
7440-38-2 Arsenic mg/kg 11 / 11  0.69 -  13  4.4  13 --
7440-39-3 Barium mg/kg 10 / 10  49 -  1,320  305  1,320 --
7440-41-7 Beryllium mg/kg 2 / 11  0.78 -  1.1  0.94  1.1 --
7440-43-9 Cadmium mg/kg 11 / 11  1.4 -  68  16  68 --
7440-70-2 Calcium mg/kg 11 / 11  1,010 -  8,860  4,565  8,860 --
7440-47-3 Chromium mg/kg 11 / 11  9.6 -  78  35  78 --
7440-48-4 Cobalt mg/kg 11 / 11  3.2 -  21  9.3  21 --
7440-50-8 Copper mg/kg 11 / 11  5.3 -  220  69  220 --
7439-89-6 Iron mg/kg 11 / 11  11,900 -  36,100  23,227  36,100 --
7439-92-1 Lead mg/kg 11 / 11  16 -  290  157  290 --
7439-95-4 Magnesium mg/kg 11 / 11  2,060 -  6,830  4,198  6,830 --
7439-96-5 Manganese mg/kg 11 / 11  84 -  642  301  642 --
7439-97-6 Mercury mg/kg 11 / 11  0.032 -  0.91  0.35  0.91 --
7440-02-0 Nickel mg/kg 11 / 11  5.6 -  51  22  51 --
7440-09-7 Potassium mg/kg 11 / 11  489 -  2,110  1,198  2,110 --
7782-49-2 Selenium mg/kg 2 / 11  3.7 -  3.8  3.8  3.8 --
7440-22-4 Silver mg/kg 9 / 11  1.5 -  35  11  35 --
7440-23-5 Sodium mg/kg 11 / 11  146 -  1,050  453  1,050 --
7440-62-2 Vanadium mg/kg 11 / 11  5.1 -  51  25  51 --
7440-66-6 Zinc mg/kg 11 / 11  43 -  670  260  670 --
Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg 5 / 9  0.85 -  2.7  1.7  2.7 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.
4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial 
Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM4.1 and RM3.4.

Exceedances of 
PRGs

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, 
Dibenz[ah]anthracene, Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.

CAS Number Chemical Units
Detection 
Frequency

Range of Detected 
Concentrations 

Mean
Peak Detected 
Concentration
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
67-64-1 Acetone mg/kg 1 / 1 -- -  0.0059 --  0.0059 --
Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg 2 / 2  0.0082 -  0.0095  0.0089  0.0095 --
208-96-8 Acenaphthylene mg/kg 2 / 2  0.013 -  0.024  0.019  0.024 --
120-12-7 Anthracene mg/kg 2 / 2  0.025 -  0.027  0.026  0.027 --
56-55-3 Benzo(a)anthracene mg/kg 2 / 2  0.23 -  0.29  0.26  0.29 --
50-32-8 Benzo(a)pyrene mg/kg 2 / 2  0.24 -  0.33  0.29  0.33 --
205-99-2 Benzo(b)fluoranthene mg/kg 2 / 2  0.37 -  0.41  0.39  0.41 --
191-24-2 Benzo(g,h,i)perylene mg/kg 2 / 2  0.17 -  0.25  0.21  0.25 --
207-08-9 Benzo(k)fluoranthene mg/kg 2 / 2  0.30 -  0.30  0.30  0.30 --
92-52-4 Biphenyl mg/kg 2 / 2  0.0034 -  0.027  0.015  0.027 --
86-74-8 Carbazole mg/kg 2 / 2  0.022 -  0.025  0.024  0.025 --
218-01-9 Chrysene mg/kg 2 / 2  0.35 -  0.39  0.37  0.39 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 2 / 2  0.063 -  0.077  0.070  0.077 --
132-64-9 Dibenzofuran mg/kg 2 / 2  0.010 -  0.060  0.035  0.060 --
84-66-2 Diethyl phthalate mg/kg 1 / 2 -- -  0.0029 --  0.0029 --
206-44-0 Fluoranthene mg/kg 2 / 2  0.35 -  0.44  0.40  0.44 --
86-73-7 Fluorene mg/kg 2 / 2  0.012 -  0.012  0.012  0.012 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 2 / 2  0.17 -  0.23  0.20  0.23 --
91-20-3 Naphthalene mg/kg 1 / 2 -- -  0.10 --  0.10 --
87-86-5 Pentachlorophenol mg/kg 1 / 2 -- -  0.0023 --  0.0023 --
85-01-8 Phenanthrene mg/kg 2 / 2  0.24 -  0.29  0.27  0.29 --
129-00-0 Pyrene mg/kg 2 / 2  0.31 -  0.58  0.45  0.58 --
LMW PAHs LMW PAHs 1 mg/kg 2 / 2  0.30 -  0.46  0.38  0.46 --
HMW PAHs HMW PAHs 2 mg/kg 2 / 2  2.6 -  3.2  2.9  3.2 --
Pesticides mg/kg, dry weight mg/kg, dry weight
319-84-6 alpha-BHC mg/kg 1 / 1 -- -  0.00025 --  0.00025 --
1031-07-8 Endosulfan sulfate mg/kg 1 / 1 -- -  0.0055 --  0.0055 --
72-20-8 Endrin mg/kg 1 / 1 -- -  0.0072 --  0.0072 --
1024-57-3 Heptachlor epoxide mg/kg 1 / 1 -- -  0.0052 --  0.0052 --
Polychlorinated Biphenyls (PCB) mg/kg, dry weight mg/kg, dry weight
11097-69-1 Aroclor 1254 mg/kg 1 / 2 -- -  0.66 --  0.66 --
11096-82-5 Aroclor 1260 mg/kg 1 / 2 -- -  0.094 --  0.094 --

Total PCBs 3 mg/kg 1 / 2 -- -  0.75 --  0.75 0
Metals mg/kg, dry weight mg/kg, dry weight
7429-90-5 Aluminum mg/kg 2 / 2  8,580 -  13,100  10,840  13,100 --
7440-38-2 Arsenic mg/kg 2 / 2  6.8 -  12  9.3  12 --
7440-39-3 Barium mg/kg 2 / 2  82 -  100  91  100 --
7440-41-7 Beryllium mg/kg 2 / 2  0.38 -  0.61  0.50  0.61 --
7440-43-9 Cadmium mg/kg 1 / 2 -- -  0.55 --  0.55 --
7440-70-2 Calcium mg/kg 2 / 2  692 -  1,360  1,026  1,360 --
7440-47-3 Chromium mg/kg 2 / 2  14 -  25  19  25 --
7440-48-4 Cobalt mg/kg 2 / 2  5.1 -  5.6  5.4  5.6 --
7440-50-8 Copper mg/kg 2 / 2  31 -  38  34  38 --
7439-89-6 Iron mg/kg 2 / 2  12,400 -  15,800  14,100  15,800 --
7439-92-1 Lead mg/kg 2 / 2  44 -  85  65  85 --
7439-95-4 Magnesium mg/kg 2 / 2  1,790 -  2,260  2,025  2,260 --
7439-96-5 Manganese mg/kg 2 / 2  273 -  492  383  492 --
7439-97-6 Mercury mg/kg 2 / 2  0.062 -  0.12  0.091  0.12 --
7440-02-0 Nickel mg/kg 2 / 2  11 -  13  12  13 --
7440-09-7 Potassium mg/kg 2 / 2  554 -  562  558  562 --
7782-49-2 Selenium mg/kg 1 / 2 -- -  1.9 --  1.9 --
7440-22-4 Silver mg/kg 2 / 2  1.1 -  1.9  1.5  1.9 --
7440-23-5 Sodium mg/kg 2 / 2  161 -  198  180  198 --
7440-62-2 Vanadium mg/kg 2 / 2  19 -  28  23  28 --
7440-66-6 Zinc mg/kg 2 / 2  54 -  62  58  62 --
Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg 2 / 2  0.11 -  0.43  0.27  0.43 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM4.1 and RM3.4.

Exceedances of 
PRGs

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, 
Dibenz[ah]anthracene, Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration
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Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
67-64-1 Acetone mg/kg 7 / 23  0.010 -  0.44  0.088  0.44 --
75-15-0 Carbon disulfide mg/kg 5 / 23  0.00061 -  0.0070  0.0028  0.0070 --
108-90-7 Chlorobenzene mg/kg 1 / 23 -- -  0.072 --  0.072 --
107-06-2 1,2-Dichloroethane mg/kg 1 / 23 -- -  0.0020 --  0.0020 --
78-93-3 Methyl ethyl ketone mg/kg 3 / 23  0.0075 -  0.010  0.0092  0.010 --
1634-04-4 Methyl tert-butyl ether mg/kg 1 / 23 -- -  0.0020 --  0.0020 --
108-88-3 Toluene mg/kg 1 / 23 -- -  0.020 --  0.020 --
Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg 16 / 25  0.0023 -  0.85  0.14  0.85 --
208-96-8 Acenaphthylene mg/kg 18 / 25  0.00092 -  3.1  0.24  3.1 --
98-86-2 Acetophenone mg/kg 5 / 19  0.073 -  0.20  0.13  0.20 --
120-12-7 Anthracene mg/kg 20 / 32  0.0018 -  2.7  0.30  2.7 --
100-52-7 Benzaldehyde mg/kg 2 / 18  0.062 -  0.50  0.28  0.50 --
92-87-5 Benzidine mg/kg 1 / 1 -- -  15 --  15 --
56-55-3 Benzo(a)anthracene mg/kg 27 / 32  0.011 -  8.3  1.1  8.3 --
50-32-8 Benzo(a)pyrene mg/kg 27 / 32  0.011 -  13  1.2  13 --
205-99-2 Benzo(b)fluoranthene mg/kg 27 / 32  0.025 -  11  1.5  11 --
191-24-2 Benzo(g,h,i)perylene mg/kg 24 / 32  0.0080 -  9.0  0.78  9.0 --
207-08-9 Benzo(k)fluoranthene mg/kg 22 / 32  0.0092 -  9.1  0.99  9.1 --
117-81-7 bis(2-Ethylhexyl) phthalate mg/kg 16 / 32  0.092 -  2.6  0.94  2.6 --
85-68-7 Butyl benzyl phthalate mg/kg 2 / 23  0.041 -  0.06  0.049  0.06 --
86-74-8 Carbazole mg/kg 6 / 18  0.059 -  0.29  0.13  0.29 --
218-01-9 Chrysene mg/kg 27 / 32  0.015 -  9.4  1.2  9.4 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 19 / 32  0.0027 -  2.4  0.23  2.4 --
84-74-2 di-n-Butyl phthalate mg/kg 1 / 7 -- -  0.13 --  0.13
117-84-0 di-n-Octyl phthalate mg/kg 1 / 24 -- -  0.20 --  0.20 --
206-44-0 Fluoranthene mg/kg 28 / 32  0.033 -  16  2.0  16 --
86-73-7 Fluorene mg/kg 17 / 25  0.00081 -  2.3  0.22  2.3 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 26 / 32  0.010 -  7.5  0.74  7.5 --
99-87-6 p-Isopropyltoluene mg/kg 1 / 7 -- -  0.0010 --  0.0010 --
91-57-6 2-Methylnaphthalene mg/kg 14 / 25  0.0011 -  0.14  0.019  0.14 --
106-44-5/15831-10-4 
/ 65794-96-9

3- & 4-Methylphenol mg/kg 1 / 25 -- -  0.38 --  0.38 --

91-20-3 Naphthalene mg/kg 15 / 25  0.0010 -  0.97  0.084  0.97 --
85-01-8 Phenanthrene mg/kg 27 / 32  0.010 -  17  1.2  17 --
129-00-0 Pyrene mg/kg 26 / 32  0.021 -  15  2.3  15 --
LMW PAHs LMW PAHs 1 mg/kg 29 / 34  0.014 -  23  1.7  23 --
HMW PAHs HMW PAHs 2 mg/kg 30 / 32  0.11 -  101  11  101 --
Pesticides mg/kg, dry weight mg/kg, dry weight
309-00-2 Aldrin mg/kg 4 / 23  0.00058 -  0.00077  0.00065  0.00077 --
319-84-6 alpha-BHC mg/kg 4 / 23  0.00089 -  0.0046  0.0020  0.0046 --
319-85-7 beta-BHC mg/kg 1 / 16 -- -  0.011 --  0.011 --
319-86-8 delta-BHC mg/kg 1 / 23 -- -  0.0020 --  0.0020 --
58-89-9 gamma-BHC mg/kg 4 / 22  0.00070 -  0.0025  0.0015  0.0025 --
5103-71-9 alpha-Chlordane mg/kg 11 / 16  0.0022 -  0.042  0.0097  0.042 --
5103-74-2 gamma-Chlordane mg/kg 11 / 12  0.0024 -  0.050  0.014  0.050 --
60-57-1 Dieldrin mg/kg 4 / 20  0.0038 -  0.030  0.015  0.030 --
72-54-8 4,4'-DDD mg/kg 9 / 23  0.0029 -  0.038  0.0111  0.038 --
72-55-9 4,4'-DDE mg/kg 10 / 22  0.0018 -  0.027  0.014  0.027 --
50-29-3 4,4'-DDT mg/kg 1 / 17 -- -  0.0038 --  0.0038 --

Total DDx 3 mg/kg 15 / 23  0.0018 -  0.060  0.018  0.060 --
959-98-8 alpha-Endosulfan mg/kg 4 / 21  0.00078 -  0.0023  0.0015  0.0023 --
33213-65-9 beta-Endosulfan mg/kg 1 / 22 -- -  0.0014 --  0.0014 --
72-20-8 Endrin mg/kg 3 / 22  0.00098 -  0.017  0.0084  0.017 --
7421-93-4 Endrin aldehyde mg/kg 3 / 23  0.0026 -  0.0067  0.0040  0.0067 --
53494-70-5 Endrin ketone mg/kg 4 / 23  0.0019 -  0.020  0.011  0.020 --
76-44-8 Heptachlor mg/kg 2 / 23  0.0013 -  0.0014  0.0014  0.0014 --
1024-57-3 Heptachlor epoxide mg/kg 2 / 13  0.0019 -  0.0069  0.0044  0.0069 --
72-43-5 Methoxychlor mg/kg 5 / 23  0.0040 -  0.057  0.023  0.057 --

CAS Number Chemical Units
Detection 
Frequency

Range of Detected 
Concentrations 

Mean
Peak Detected 
Concentration

Exceedances of 
PRGs
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CAS Number Chemical Units
Detection 
Frequency

Range of Detected 
Concentrations 

Mean
Peak Detected 
Concentration

Exceedances of 
PRGs

Polychlorinated Biphenyls (PCB) mg/kg, dry weight mg/kg, dry weight
12672-29-6 Aroclor 1248 mg/kg 1 / 25 -- -  2.2 --  2.2 --
11097-69-1 Aroclor 1254 mg/kg 28 / 36  0.016 -  11 0.68  11 --
11096-82-5 Aroclor 1260 mg/kg 2 / 29  0.14 -  0.43  0.29  0.43 --

Total PCBs 4 mg/kg 28 / 36  0.016 -  11  0.69  11  5
Metals mg/kg, dry weight mg/kg, dry weight
7429-90-5 Aluminum mg/kg 32 / 32  3,090 -  72,500  9,398  72,500 --
7440-36-0 Antimony mg/kg 1 / 25 -- -  1.1 --  1.1 --
7440-38-2 Arsenic mg/kg 31 / 31  0.62 -  23  2.8  23 --
7440-39-3 Barium mg/kg 32 / 32  28 -  531  84  531 --
7440-41-7 Beryllium mg/kg 8 / 32  0.28 -  1.4  0.79  1.4 --
7440-43-9 Cadmium mg/kg 19 / 32  0.58 -  5.2  1.4  5.2 --
7440-70-2 Calcium mg/kg 32 / 32  606 -  22,700  2,158  22,700 --
7440-47-3 Chromium mg/kg 32 / 32  8.1 -  95  19  95 --
7440-48-4 Cobalt mg/kg 32 / 32  3.8 -  46  9.1  46 --
7440-50-8 Copper mg/kg 32 / 32  5.0 -  829  41  829 --
7439-89-6 Iron mg/kg 32 / 32  7,740 -  281,000  22,294  281,000 --
7439-92-1 Lead mg/kg 32 / 32  8.8 -  389  64  389 --
7439-95-4 Magnesium mg/kg 32 / 32  1,300 -  45,700  4,016  45,700 --
7439-96-5 Manganese mg/kg 32 / 32  73 -  2,410  241  2,410 --
7439-97-6 Mercury mg/kg 9 / 32  0.040 -  0.54  0.20  0.54 --
7440-02-0 Nickel mg/kg 30 / 30  7.7 -  94  16  94 --
7440-09-7 Potassium mg/kg 30 / 32  417 -  12,300  1,275  12,300 --
7782-49-2 Selenium mg/kg 4 / 25  0.67 -  1.1  0.94  1.1 --
7440-22-4 Silver mg/kg 5 / 25  0.38 -  2.3  1.1  2.3 --
7440-23-5 Sodium mg/kg 23 / 25  57 -  1,790  251  1,790 --
7440-62-2 Vanadium mg/kg 32 / 32  8.3 -  77  20  77 --
7440-66-6 Zinc mg/kg 32 / 32  25 -  600  115  600 --
Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg 12 / 18  0.14 -  4.3  1.3  4.3 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.
4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial 
Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM3.4 and RM-1.6.

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, Dibenz[ah]anthracene, 
Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.



Table 3-8
SOIL ANALYTICAL SUMMARY - REACH 4

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 2 2014

Semi-Volatile Organic Chemicals mg/kg, dry weight mg/kg, dry weight
83-32-9 Acenaphthene mg/kg 29 / 39  0.001 -  0.30  0.110  0.30 --
208-96-8 Acenaphthylene mg/kg 27 / 27  0.0012 -  0.067  0.015  0.067 --
98-86-2 Acetophenone mg/kg 9 / 27  0.011 -  0.031  0.018  0.031 --
120-12-7 Anthracene mg/kg 31 / 39  0.0021 -  0.66  0.180  0.66 --
100-52-7 Benzaldehyde mg/kg 10 / 27  0.0074 -  0.035  0.017  0.035 --
56-55-3 Benzo(a)anthracene mg/kg 38 / 39  0.026 -  2.4  0.61  2.4 --
50-32-8 Benzo(a)pyrene mg/kg 39 / 39  0.035 -  2.6  0.65  2.6 --
205-99-2 Benzo(b)fluoranthene mg/kg 39 / 39  0.039 -  2.7  0.89  2.7 --
191-24-2 Benzo(g,h,i)perylene mg/kg 38 / 39  0.016 -  1.8  0.39  1.8 --
207-08-9 Benzo(k)fluoranthene mg/kg 38 / 39  0.039 -  2.8  0.50  2.8 --
85-68-7 Butyl benzyl phthalate mg/kg 1 / 27 -- -  0.040 --  0.040 --
92-52-4 Biphenyl mg/kg 10 / 27  0.0036 -  0.029  0.0092  0.029 --
105-60-2 Caprolactam mg/kg 3 / 27  0.019 -  0.025  0.023  0.025 --
86-74-8 Carbazole mg/kg 25 / 39  0.0027 -  0.29  0.130  0.29 --
218-01-9 Chrysene mg/kg 39 / 39  0.033 -  3.1  0.72  3.1 --
53-70-3 Dibenzo(a,h)anthracene mg/kg 32 / 39  0.0051 -  0.61  0.16  0.61 --
132-64-9 Dibenzofuran mg/kg 18 / 39  0.0025 -  0.190  0.106  0.190 --
84-66-2 Diethyl phthalate mg/kg 4 / 27  0.0021 -  0.117 0.0036  0.12 --
131-11-3 Dimethyl phthalate mg/kg 3 / 27  0.012 -  0.13  0.087  0.13 --
117-84-0 di-n-Octyl phthalate mg/kg 4 / 25  0.012 -  0.12  0.024  0.12 --
206-44-0 Fluoranthene mg/kg 39 / 39  0.049 -  4.6  1.1  4.6 --
86-73-7 Fluorene mg/kg 29 / 39  0.0011 -  0.39  0.150  0.39 --
118-74-1 Hexachlorobenzene mg/kg 2 / 27  0.017 -  0.028  0.023  0.028 --
193-39-5 Indeno(1,2,3-cd)pyrene mg/kg 38 / 39  0.016 -  1.6  0.39  1.6 --
91-57-6 2-Methylnaphthalene mg/kg 27 / 27  0.0019 -  0.14  0.021  0.14 --
106-44-5 4-Methylphenol mg/kg 3 / 27  0.0037 -  0.0089  0.0054  0.0089 --
91-20-3 Naphthalene mg/kg 9 / 39  0.015 -  0.14  0.089  0.14 --
87-86-5 Pentachlorophenol mg/kg 3 / 27  0.0017 -  0.0039  0.0027  0.0039 --
85-01-8 Phenanthrene mg/kg 38 / 39  0.027 -  3.0  0.62  3.0 --
108-95-2 Phenol mg/kg 1 / 27 -- -  0.038 --  0.038 --
129-00-0 Pyrene mg/kg 39 / 39  0.048 -  4.6  1.2  4.6 --
LMW PAHs LMW PAHs 1 mg/kg 38 / 39  0.032 -  4.5  0.79  4.5 --
HMW PAHs HMW PAHs 2 mg/kg 39 / 39  0.31 -  27  6.5  27 --
Pesticides mg/kg, dry weight mg/kg, dry weight
309-00-2 Aldrin mg/kg 1 / 4 -- -  0.0014 --  0.0014 --
319-84-6 alpha-BHC mg/kg 1 / 4 -- -  0.00069 --  0.00069 --
58-89-9 gamma-BHC mg/kg 1 / 4 -- -  0.00024 --  0.00024 --
5103-71-9 alpha-Chlordane mg/kg 3 / 4  0.0066 -  0.11  0.043  0.11 --
5103-74-2 gamma-Chlordane mg/kg 1 / 2 -- -  0.12  0.000  0.12 --
60-57-1 Dieldrin mg/kg 1 / 2 -- -  0.030  0.000  0.030 --
72-54-8 4,4'-DDD mg/kg 2 / 4  0.0044 -  0.0047  0.0045  0.0047 --
72-55-9 4,4'-DDE mg/kg 4 / 4  0.0028 -  0.036  0.027  0.036 --
50-29-3 4,4'-DDT mg/kg 2 / 4  0.0039 -  0.073  0.038  0.073 --

Total DDx 3 mg/kg 4 / 4  0.0067 -  0.11  0.048  0.11 --
959-98-8 alpha-Endosulfan mg/kg 1 / 4 -- -  0.00093 --  0.00093 --
7421-93-4 Endrin aldehyde mg/kg 1 / 2 -- -  0.0061 --  0.0061 --
76-44-8 Heptachlor mg/kg 1 / 4 -- -  0.00037 --  0.00037 --
1024-57-3 Heptachlor epoxide mg/kg 4 / 4  0.0011 -  0.032  0.014  0.032 --
72-43-5 Methoxychlor mg/kg 1 / 4 -- -  0.0018 --  0.0018 --
Polychlorinated Biphenyls (PCB) mg/kg, dry weight mg/kg, dry weight
11097-69-1 Aroclor 1254 mg/kg 40 / 54  0.017 -  3.4  0.22  3.4 --
11096-82-5 Aroclor 1260 mg/kg 32 / 54  0.0079 -  0.34  0.061  0.34 --

Total PCBs 4 mg/kg 47 / 54  0.0079 -  3.7  0.24  3.7  5
Metals mg/kg, dry weight mg/kg, dry weight
7429-90-5 Aluminum mg/kg 39 / 39  6,590 -  36,900  16,216  36,900 --
7440-36-0 Antimony mg/kg 7 / 27  0.18 -  1.7  0.62  1.7 --
7440-38-2 Arsenic mg/kg 39 / 39  1.6 -  21  6.2  21 --
7440-39-3 Barium mg/kg 39 / 39  32 -  326  141  326 --
7440-41-7 Beryllium mg/kg 8 / 27  0.089 -  1.5  0.75  1.5 --
7440-43-9 Cadmium mg/kg 30 / 39  0.14 -  5.6  1.0  5.6 --
7440-70-2 Calcium mg/kg 65 / 66  173 -  8,010  2,574  8,010 --
7440-47-3 Chromium mg/kg 39 / 39  10 -  128  32  128 --
7440-48-4 Cobalt mg/kg 39 / 39  2.5 -  28  11  28 --
7440-50-8 Copper mg/kg 39 / 39  11 -  136  50  136 --
7439-89-6 Iron mg/kg 39 / 39  10,100 -  73,750  24,031  73,750 --
7439-92-1 Lead mg/kg 39 / 39  16 -  286  99  286 --
7439-95-4 Magnesium mg/kg 39 / 39  1,300 -  8,440  3,688  8,440 --
7439-96-5 Manganese mg/kg 39 / 39  94 -  1,960  573  1,960 --
7439-97-6 Mercury mg/kg 32 / 39  0.043 -  4.5  0.46  4.5 --
7440-02-0 Nickel mg/kg 39 / 39  6.7 -  39  19  39 --
7440-09-7 Potassium mg/kg 29 / 39  383 -  1,920  1,037  1,920 --
7782-49-2 Selenium mg/kg 19 / 39  0.19 -  4.1  1.0  4.1 --
7440-22-4 Silver mg/kg 26 / 39  0.61 -  5.0  1.9  5.0 --
7440-23-5 Sodium mg/kg 22 / 27  117 -  794  235  794 --
7440-62-2 Vanadium mg/kg 39 / 39  16 -  152  40  152 --
7440-66-6 Zinc mg/kg 39 / 39  25 -  340  116  340 --

CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration

Exceedances of 
PRGs
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SOIL ANALYTICAL SUMMARY - REACH 4
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Feasibility Study
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CAS Number Chemical Units Detection 
Frequency

Range of Detected 
Concentrations 

Mean Peak Detected 
Concentration

Exceedances of 
PRGs

Other mg/kg, dry weight mg/kg, dry weight
57-12-5 Cyanide mg/kg 44 / 66  0.15 -  4.0  0.82  4.0 --

Notes:
1 LMW PAHs is the sum of detected Naphtalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene and Phenanthrene concentrations within a given sample.

3 Total DDx is the sum of detected 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations within a given sample.
4 Total PCB is the sum of detected Aroclor 1242, Aroclor 1254 and Aroclor 1260 concentrations within a given sample.
Data sources are : 1998 Weston, 1999 EPA, 1999 NJDEP, 2000 Weston, 2001 Foster Wheeler, 2007/2009 TRC, 2007-2008 USEPA, 2011 OU4 Remedial Investigation.
Analytical summary tables based on Risk Assessment exposure units. Exposure unit boundaries may differ from Feasibility Study Reach boundaries by up to 0.2 miles. The data 
presented in this table summarizes analytical results of samples collected between RM3.4 and RM-1.6.

2  HMW PAHs is the sum of detected Benz[a]anthracene, Chrysene, Fluoranthene, Pyrene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[j,k]fluoranthenes, 
Dibenz[ah]anthracene, Benzo[ghi]perylene and Indeno[1,2,3-cd]pyrene concentrations within a given sample.



Table 4-1 
POTENTIAL CHEMICAL-SPECIFIC ARARs 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

 
 Title Citation Level Description Media ARAR or TBC Comments 

Safe Drinking Water Act 40 USC §300(f) 
40 CFR 141 

Federal Drinking water standards, expressed as maximum contaminant 
levels (MCLs), which apply to specific contaminants that have been 
determined to have an adverse impact on human health. 

Water ARAR Contaminant concentrations exceeding MCLs in drinking 
water may warrant corrective actions. 

Federal Water Pollution 
Control Act (Clean Water 
Act [CWA])  

CWA §304 
40 CFR 131 
 

Federal Establishes criteria for setting water quality standards for surface 
water bodies based on the latest scientific data on impacts that a 
constituent concentrations has on a particular aquatic species 
and/or human health; criteria used as guidance by States in setting 
water quality standards  

Water ARAR  

NJ Surface Water Quality 
Standards 

NJAC 7:9B State Establishes designated uses and antidegradation categories of the 
State's surface waters, classifies surface waters based on those uses 
(i.e., stream classifications), and specifies the water quality criteria 
and other policies and provisions necessary to attain those 
designated uses; specifies general, technical, and interstate policies, 
and policies pertaining to the establishment of water quality-based 
effluent limitations. 

Water ARAR Contaminant concentrations exceeding criteria may warrant 
corrective action. 

New Jersey Drinking Water 
Quality Act MCLs 

NJAC 7:10-16 State Rules that are promulgated to implement New Jersey’s Safe 
Drinking Water Program. Standards are expressed as MCLs. 

Water ARAR Contaminant concentrations exceeding MCLs in drinking 
water may warrant corrective actions. 

New Jersey Groundwater 
Quality Criteria 

NJAC 7:9-16 State The Ground Water Quality Standards (GWQS) establish the 
designated uses of the State’s groundwater, classify groundwater 
based on those uses, and specify the water quality criteria to attain 
those designated uses. The groundwater quality criteria are 
numerical values assigned to each constituent (pollutant) 
discharged to groundwaters of the State. Groundwater is classified 
according to its hydrogeologic characteristics and designated uses. 

Water ARAR Contaminant concentrations exceeding GWQS in 
groundwater may warrant corrective actions. 

EPA Regional Screening 
Levels 

EPA Regions 3,6, and 9 Federal Provides concentrations for compounds and analytes based on 
their most recent risk assessment data. 
 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_ 
table/index.htm 

Soil TBC May be used to screen contaminant concentrations to decide 
whether additional action is warranted. 

New Jersey Soil 
Remediation Standards  

NJAC 7:26D  State Establishes minimum residential and non-residential direct contact 
soil remediation standards.  Also used by NJ to determine if 
material is eligible for beneficial reuse within the State. 

Soil ARAR Contaminant concentrations exceeding criteria may warrant 
corrective actions. 

Bound Brook OU4 RI/FS Page 1 of 1 2014 
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Table 4-2 
POTENTIAL LOCATION-SPECIFIC ARARs 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

 

 

 

Title Citation Level Description Media ARAR or TBC Comments 
Executive Order 11988 – 
Floodplain Management 

40 CFR Part 6 
 

Federal Requires federal agencies to evaluate the potential effects of 
actions that may be taken in a floodplain and to avoid, to the extent 
possible, long-term and short-term adverse effects associated with 
the occupancy and modification of floodplains, and to avoid direct 
or indirect support of floodplain development wherever there is a 
practicable alternative.   

Soil TBC Pertinent to activities that may occur within the floodplain. 

Executive Order 11990 – 
Protection of Wetland 

40 CFR Part 6 
 

Federal Requires that activities conducted by federal agencies avoid, to the 
extent possible, long-term and short-term adverse effects 
associated with the modification or destruction of wetlands.  
Federal agencies are also required to avoid direct or indirect 
support of new construction in wetlands when there are practical 
alternatives; harm to wetlands must be minimized when there is no 
practical alternative available.  These requirements are applicable 
to alternatives involving remedial actions (including construction) in 
wetlands.   

Soil 
Sediment 

Water 

TBC Would be applicable to remediation activities impacting 
jurisdictional wetlands. 

Statement of Procedures 
on Floodplain Management 
and Wetlands Protection 

40 CFR Part 6, Appendix 
A 

Federal These procedures set forth USEPA policy and guidance for carrying 
out Executive Orders 11988 and 11990. 

Soil 
Sediment 

Water 

TBC Executive Order implementation guidance.   

EPA National Guidance, 
Water Quality Standards 
for Wetlands (WQSW) 

Appendix B to Chapter 2 
– General Program 
Guidance of the Water 
Quality Standards 
Handbook, December 
1983 (updated July 1990) 

Federal Provides for the inclusion of wetlands in the definition of State 
waters. The WQSW guidance requires monitoring of wetlands for 
water quality management activities including the assessment and 
control of NPS pollution, and waste disposal activities (sewage 
sludge, CERCLA, RCRA). 

Water TBC Would be applicable to remediation activities impacting 
wetlands. 

Flood Hazard Area 
Regulations 
 
Flood Hazard Area Control 
Act 

NJAC 7:13 
 
NJSA 58:16A-50 et seq. 

State 
 
State 

Regulates the placement of fill, grading, excavation and other 
disturbances within the defined flood hazard area/floodplain of 
rivers/streams. Regulates activities (including remedial action) that 
will impact stream carrying capacity or flow velocity to avoid 
increasing impacts of flood waters. 

Soil 
Sediment 

ARAR Applicable for Site activities occurring within the flood 
hazard area of floodplains of on-site rivers/streams. 

Wetlands Act of 1970 NJSA 13:9A-1 et seq.  Applies to development or excavation in mapped tidal wetlands. 
Maps of the regulated wetlands are filed with Middlesex County. 

Soil 
Sediment 

Water 

ARAR Potentially applicable for remediation activities occurring 
within the coastal wetlands. 

Freshwater Wetlands 
Protection Act Rules 

NJAC 7:7A 
NJSA 13:9B-1 et seq. 

State Regulates the disturbance or alteration of freshwater wetlands and 
their respective buffers.  

Soil 
Sediment 

Water 

ARAR Applicable for Site activities disturbing freshwater wetlands 
and buffer areas.  Would be applicable to remediation 
activities impacting wetlands. 

Resource Conservation and 
Recovery Act (RCRA) 
Regulations – Location 
Standard 

40 CFR 264.18 Federal Regulates the design, construction, operation, and maintenance of 
hazardous waste management facilities within the 100-year 
floodplain. 

Soil 
Sediment 

Water 

ARAR Applicable for on-site treatment, storage or disposal of 
hazardous waste. 
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Table 4-2 
POTENTIAL LOCATION-SPECIFIC ARARs 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

 

 

 

 

 

Title Citation Level Description Media ARAR or TBC Comments 
National Historic 
Preservation Act 
 
Protection of Historic 
Properties 
 
New Jersey Register of 
Historic Places Act  

16 USC §470 et seq 
16 CFR 470 
 
36 CFR Part 800 
(2004) 
 
NJSA 13:1B-15.128 et 
seq. 

Federal 
 
 
Federal 
 
 
State 

The NHPA requires consultation to identify historic properties 
potentially affected by federal activities and to assess the effects of 
and to seek ways to avoid, minimize, or mitigate any adverse 
impacts to those identified properties. 

NA ARAR Would be applicable to the management of historic or 
archaeological artifacts identified on the Site. 

Bald and Gold Eagle 
Protection Act 
 

16 USC 668-668c Federal 
 
 

Actions must be taken to conserve critical habitat in areas where 
species are present. 

Soil 
Sediment 

Water 

ARAR Requirements would be applicable if bald or gold eagles are 
identified on or adjacent to the site. 

Fish and Wildlife 
Coordination Act 

16 USC §662 Federal Requires consideration of the effects of a proposed action on 
wetlands and areas affecting streams (including floodplains), as 
well as other protected habitats. Federal agencies must consult 
with the United States Fish and Wildlife Service (USFWS) and the 
appropriate state agency with jurisdiction over wildlife resources 
prior to issuing permits or undertaking actions involving the 
modification of any body of water (including impoundment, 
diversion, deepening, or otherwise controlled or modified for any 
purpose).  

Soil 
Sediment 

Water 

ARAR The requirements of this act are applicable for alternatives 
involving remediation activities in wetlands, floodplains, and 
surface water bodies. 
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Table 4-3 
POTENTIAL ACTION-SPECIFIC ARARs 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

Title Citation Level Description Media ARAR or TBC Comments 
Federal Water Pollution 
Control Act (Clean Water 
Act [CWA]) 

33 USC §1251 et seq. 
 
 
33 USC §404 
 
 
 
40 CFR Part 230 

Federal 
 
 
Federal 
 
 
 
Federal 

Requires assurance that action taken meets applicable 
federal/state water quality limitations.  
 
Regulates the discharge of dredged or fill material into navigable 
waters of the United States, also regulates the construction of any 
structure in navigable waters. 
 
Guidelines for specification of disposal sites for dredged or fill 
material. 

Soil 
Sediment 

Water 

ARAR Applicable for remediation activities resulting in discharge into 
navigable waters. 

CWA Effluent Guidelines 
and Standards 
CWA National Pollutant 
Discharge Elimination 
System (NPDES) 

40 CFR Part 401 
 
40 CFR Parts 122-125 

Federal 
 
Federal 

Both on- and off-site discharges from CERCLA sites to surface 
waters are required to meet the substantive Clean Water Act 
limitations, monitoring requirements, and best management 
practices. 

Water ARAR Applicable for discharges of water generated during remedial 
activities to surface water bodies. 

Federal Pretreatment 
Regulations for Existing and 
New Sources of Pollution 

40 CFR 403, and as 
adopted by NJ Utility 
Authorities 

Federal Provide pretreatment criteria that waste streams must meet prior 
to discharge to Publicly Owned Treatment Works (POTW). 

Water ARAR Applicable for any remediation activities that may result in 
discharge to POTW. 

New Jersey Water Pollution 
Control Act of 1977 

NJSA 58:10A-1 et seq. State Discharge to surface waters of the state must meet requirements of 
New Jersey Pollutant Discharge Elimination System (NJPDES).   
 
Discharge to or via conveyances which will or may result in the 
introduction of pollutants into the groundwater of the state must 
meet requirements for discharge to groundwater. 

Water ARAR Applicable for remediation activities involving discharge to 
surface water or the potential to impact groundwater. Permits 
not required for on-site work but remedial action must meet 
substantive requirements. 

New Jersey Pollutant 
Discharge Elimination 
System (NJPDES) Rules 

NJAC 7:14A State Regulate the direct and indirect discharge of pollutants to the 
surface water and groundwater. 

Water ARAR Applicable for any remediation activities that may result in the 
discharge of water. 

Treatment Works Approval NJAC 7:14A-22 State Design and construction standards for wastewater treatment 
systems. 

Water ARAR Applicable for on-site treatment of water. 

Resource Conservation and 
Recovery Act (RCRA) 
 
Identification and Listing of 
Hazardous Waste 

40 CFR §239-299 
 
 
42 USC 6921 et seq. 
 

Federal 
 
 
Federal 

Evaluate and control material that contains a listed waste, or that 
display a hazardous waste characteristic based on one of four 
criteria – reactivity, ignitability, flammability, and toxicity as 
measured through the Toxicity Characteristic Leaching Procedure 
(TCLP) test. Regulates storage, treatment, and disposal of listed or 
characteristic waste unless an exemption applies. 

Soil 
Sediment 

Water 

ARAR Applicable for remediation activities involving listed or 
characteristic wastes. 

RCRA Subtitle C 
Land Disposal Restrictions 

40 CFR Section 6901 
 
40 CFR Part 268 

Federal 
 
Federal 

Restricts land disposal of hazardous wastes that exceed specific 
criteria. Establishes Universal Treatment Standards to which 
hazardous waste must be treated prior to disposal. 

Soil 
Sediment 

Water 

ARAR Potentially applicable if hazardous residuals are generated from 
remediation activities. 

Toxic Substances Control 
Act of 1976 (TSCA) 
Polychlorinated Biphenyls 
(PCBs) Manufacturing, 
Processing, Distribution, 
Processing, Distribution in 
Commerce, and Use 
Prohibitions 

15 USC §2601 et seq. 
 
 
40 CFR Part 761 

Federal 
 
 
Federal 

Regulates PCBs from manufacture to disposal. Soil 
Sediment 

Water 

ARAR Potentially applicable to PCB-contaminated media at the Site 
depending on concentration of PCBs. 
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Table 4-3 
POTENTIAL ACTION-SPECIFIC ARARs 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

Title Citation Level Description Media ARAR or TBC Comments 
Hazardous Material 
Transportation Act (HMTA) 
 
Hazardous Waste 
Transportation 

49 USC §1801-1819 
 
49 CFR 107, 171, 172, 
and potentially 174, 
176, or 177 

Federal 
 
Federal 
 

Regulates the transportation of hazardous materials and include 
the procedures for the packaging, labeling, manifesting, and 
transporting of hazardous materials. 

Soil 
Sediment 

Water 

ARAR Applicable for remediation activities involving transportation of 
hazardous materials. 

Hazardous Waste 
Management Regulations 

NJAC 7:26G State Requirements for the generation, accumulation, on-site 
management, and transportation of hazardous waste. 

Soil 
Sediment 

Water 

ARAR Applicable for on-site management of hazardous waste. 

Solid Waste Management 
Act 

NJSA 13:1E-1 et seq. State Establishes statutory framework for solid waste collection, disposal, 
and utilization activities. The statute designates each county as 
Solid Waste Management Districts and empowers the districts to 
develop and implement solid waste management plans.  

Soil 
Sediment 

TBC Potentially applicable for solid waste generated during remedial 
activities.  

Clean Air Act (CAA) 
 

42 USC 7401 et seq. 
 
 

Federal 
 

Requires USEPA to set standards for pollutants considered harmful 
to public health and the environment. Establishes restrictions on 
emissions for area sources, carcinogenic pollutants, etc. (NESHAPS). 
Standards are established for six primary and secondary pollutants. 

Air ARAR Applicable for any remediation activities that may result in 
emissions from equipment or facilities. 

CAA New Source Review 
and Prevention of 
Significant Deterioration 
Requirements 

40 CFR Part 52 Federal New sources or modifications which emit greater than defined 
thresholds for listed pollutants must perform ambient impact 
analyses and install controls which meet best available control 
technology (BACT). 

Air ARAR Potentially applicable for certain remediation technologies and 
would require a comparison of potential emissions to the 
emissions thresholds. 

CAA New Source 
Performance Standards 

40 CFR Part 60 Federal Source-specific regulations which establish testing, control 
monitoring, and reporting requirements for new emissions sources. 

Air ARAR NSPS could be relevant and appropriate if regulated new sources 
of air emissions were to be established on site. 

National Emission 
Standards for Hazardous 
Air Pollutants (NESHAP) 
 
Standards of Hazardous 
Waste Combustors 

40 CFR §61 and 63 Federal NESHAP outlines air quality and monitoring requirements for 
operating equipment, and for facilities operating under RCRA 
Interim Status. Source-specific regulations which establish 
emissions standards for hazardous air pollutants. 

Air ARAR Potentially applicable if emissions from remediation activities 
exceed thresholds for compliance. 

Stormwater Management 
Rules 

NJAC 7:8 (unless 
under Coastal Area 
Facility Review Act, 
NJSA 13:19-1 et seq.) 

State Establish the design and performance standards for stormwater 
management. 

Water ARAR Applicable for the management of stormwater. 

New Jersey Soil Erosion and 
Sediment Control Act 

NJSA 4:24-39 State Regulates construction that will potentially result in erosion of soils. 
Requires the implementation of soil erosion and sediment controls 
for activities disturbing over 5,000 square feet of land area. 

Soil 
Sediment 

ARAR Applicable for site activities involving excavation, grading, or 
other soil disturbance activities. 
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Table 6-1 

INITIAL SCREENING FOR TECHNICAL IMPLEMENTABILITY (ALL REMEDIAL ACTION AREAS) 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Brief Description 

Screening Action for 
Remedial Action Areas Screening Comments 

Retain Reject 
No Action None Not applicable No action. ALL  Retain as baseline alternative. 
Institutional 
Controls 

Information 
Devices 

Fish consumption 
advisories 

Public advisories restricting consumption of 
fish/biota from impacted waterways. ALL  

Already in place for New Market Pond and Bound Brook locations expected to be frequented by 
anglers.  Does not control exposure for wildlife.  

Property access 
restrictions 
(floodplains) 

Public advisories/postings to limit access to 
impacted floodplains and waterways.  REJECTED 

Portions of OU4 abut/cross private property; owners have legal rights with regard to the use of their 
property and may not be willing to comply with access restrictions. Difficult to enforce given size of 
area and isolation of portions of property.  Does not control exposure for wildlife. 

Governmental 
Controls 

Property use 
restrictions 
(floodplains) 

Zoning restrictions, permit limitations, or other 
land use controls. ALL  

Local regulatory controls can be used to restrict construction activities in contaminated floodplain 
areas.  Does not control exposure for wildlife.  [Note: the OU3 remedy is expected to limit use of 
groundwater within the OU3 Study Area for potable purposes.] 

Waterway use 
restrictions  

Public advisories/postings restricting 
recreational use of the impacted waterway. ALL  

Recreational restrictions already in place on New Market Pond.  Other portions of the brook are 
generally too shallow for boating.  Would not control exposure for people who access the brook and 
floodplain from alternate locations or ignore warnings in isolated areas.  Does not control exposure 
for wildlife.  

Proprietary 
Controls 

Property use 
restrictions 
(floodplains) 

Use restriction can be negotiated with impacted 
landowners to limit the use of all or portions of 
their property.  These controls can transfer with 
the property in the event of a sale or could 
expire when cleanup goals are met. 

 REJECTED 

The cost to negotiate use restrictions with all impacted property owners can be high and limits on 
access to impacted areas are difficult to enforce.  Does not control exposure for wildlife. 

Monitoring Data Collection Groundwater 
monitoring, soil and 
sediment monitoring 

On-going data collection to monitor site 
conditions to assess the potential risk to human 
health and the environment, and to determine if 
additional action is warranted. 

ALL  

Monitoring is usually incorporated into the long-term site maintenance to ensure that a remedial 
action has achieved the desired results or to monitor for changes in site conditions that could disrupt 
the installed remedy in the future. 

Monitored 
Natural 
Recovery / 
Enhanced 
MNR / 
Monitored 
Natural 
Attenuation 

Natural Recovery 
via Dilution, 
Adsorption, 
Dispersion, 
Biodegradation 

Naturally occurring 
processes including 
dilution, adsorption, 
dispersion, and 
biodegradation that 
contain, destroy, or 
reduce the 
bioavailability or 
toxicity of 
contaminants. 

Establish a program to monitor conditions in the 
brook and surrounding floodplains to assess 
changes over time. 

SS  

Technically feasible for selected contaminants.  Natural attenuation of TCE via biodegradation is 
evident based on presence of cis-1,2-DCE in groundwater in portions of OU3.  MNA was ruled out in 
the OU3 FS because back-diffusion of contaminants from the bedrock is expected to continue and 
the site would not be able to achieve RAOs in a timely manner.  PCBs, SVOCs, pesticides, and PCDD/F 
are not as amenable to natural attenuation via biodegradation.  Inorganics (metals) also do not 
degrade biologically.  MNR/MNA is not appropriate as the sole remedy for sediment sites unless 
human exposure is controlled and the risk of sediment resuspension is low – neither condition 
applies in OU4.  MNR/MNA may still be used in conjunction with other remedies. 

Containment  Barriers Fencing Construct a perimeter fence around impacted 
areas of the brook and floodplain to limit public 
access.  REJECTED 

Access is currently restricted by fencing along portions of the brook (commercial and industrial 
properties, parklands); however, access across private property is not restricted and fencing would 
not control exposure for wildlife.  In addition, fencing can be circumvented relatively easily.  Private 
property owners may not agree to fences crossing their property and may oppose clearing. 
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Table 6-1 

INITIAL SCREENING FOR TECHNICAL IMPLEMENTABILITY (ALL REMEDIAL ACTION AREAS) 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Brief Description 

Screening Action for 
Remedial Action Areas Screening Comments 

Retain Reject 
Containment 
(cont’d) 

Barriers (cont’d) Cutoff walls Construct an impermeable barrier (slurry wall, 
sheet pile wall, grout curtain) to prevent 
contaminated groundwater from discharging 
into the brook/floodplain.  REJECTED 

The cutoff wall would need to surround the entire recharge area to prevent groundwater from 
discharging to the brook and floodplain and would have to be tied into an impermeable formation.  
Installation of a subsurface barrier could change the local groundwater flow patterns and cause 
mounding adjacent to the wall. The site configuration and contaminants present in the underlying 
bedrock, as well as the fractured nature of the bedrock, would limit the effectiveness of this 
approach. 

Permeable Reactive 
Barriers 

A permeable barrier constructed perpendicular 
to groundwater flow to treat contaminants as 
the groundwater flows through the barrier.   

GW  
Selection of the appropriate reactive media is critical in the effectiveness of a PRB. This approach 
represents a relatively low operation and maintenance cost so the use of a PRB has been retained for 
further evaluation.   

Hydraulic 
Controls 

Extraction pumping Controlled pumping to minimize discharge of 
contaminated groundwater to the brook or 
floodplain. GW  

A pumping network could be established that would control groundwater flow and prevent it from 
discharging into the brook or floodplain area.  This could result in dewatering of segments of the 
brook or floodplain.  Technically feasible in limited areas to control contaminant sources.  The 
extracted water would need to be discharged to a POTW or treated on-site. 

Interceptor trenches Interceptor trenches (closed permeable 
trenches) can be used to intercept a plume, 
where it can be extracted by pumps. 

 REJECTED 
Given the site conditions and the proximity of bedrock to the surface, it would be very difficult to 
construct an interceptor trench in this area. 

Capping Sand cap, 
Impermeable cap, 
Armored cap, Thin 
layer cap, Reactive 
cap 

Capping systems involve placing clean material 
over contaminated sediment and soil to isolate 
the contaminants, minimize resuspension of 
contaminated sediments, and reduce the flux of 
contaminants to the water column.  Caps vary in 
material type and thickness based on local 
conditions. 

ALL  

Capping is effective in isolating contaminants; however, under low flow conditions, the water depth 
in Bound Brook is less than 1 foot in some locations, including areas adjacent to the former CDE 
facility that are likely to require remedial action.  Placement of a cap that is capable of isolating 
contaminants in the brook, without first dredging or excavating the area, would disrupt flow in the 
brook and could disperse contaminants into the surrounding floodplain.  Capping may be effective in 
conjunction with a removal action to limit the potential for recontamination of the waterway.  The 
ability to construct a cap will be challenged by potential access restrictions and debris fields. 

Structural 
Controls 

Sediment trap Changes in the hydraulic system to control or 
reduce the flow can result in sediment dropping 
out of suspension and removal of the entrained 
contaminants from the water column. 

SS  

A silt trap exists upstream of New Market Pond.  New Market Pond (which was dredged in the 1980s) 
and the associated dam (RM3.5) act like a sediment trap; however, under high flow conditions, the 
dam is bypassed and surface water and contaminated sediments flow to lower segments of the 
brook.  A second manmade dam exists at RM6, which also acts like a sediment trap. 

Removal Dredging Mechanical Dredging Use of a bucket or clam shell connected to 
equipment located on shore or in the water to 
remove sediments from brook and floodplain. 
Dredged materials can then be treated ex-situ 
and/or disposed. 

SS  

Dredging (both hydraulic and mechanical) is a common method for removing contaminated sediment 
from waterways.  Given the low water levels in portions of the site, access roads would need to be 
constructed along the brook and floodplain areas.  Site clearing operations may cause significant 
disruptions to the property surrounding the brook.  Debris fields and access to brook will cause 
logistical challenges in dredging operations.   

Hydraulic Dredging Use of a suction head to remove contaminated 
sediment from the brook or floodplain.  The 
resulting slurry is pumped to a processing 
and/or disposal facility. Dredged materials can 
be treated ex-situ and/or disposed. 

SS  
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Table 6-1 

INITIAL SCREENING FOR TECHNICAL IMPLEMENTABILITY (ALL REMEDIAL ACTION AREAS) 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
Removal 
(cont’d) 

Excavation  Excavator Excavation can be used to remove contaminated 
soil or sediment to control the presence and 
migration of contaminants.  In waterways or 
when working below the water table, water can 
be pumped or diverted from the area to be 
excavated, allowing work to be performed 
under relatively dry conditions. 

SS/CD  

Excavation “in the dry” limits the potential spread of contaminants and allows for a more complete 
removal of sediment.  May cause significant disruption of the property surrounding the brook for 
access to the site and diversion of flow.  Debris fields and access to brook will cause logistical 
challenges in excavator operations. 

Bioaccumulation Phytoremediation Use of trees and other vegetation to remove 
contaminants from soil/sediment and 
groundwater.  REJECTED 

Uptake of contaminants (most commonly metals) by vegetation has proven effective for a range of 
contaminants.  The removal rate varies based on plants’ ability to absorb/extract the contaminant 
and thus has limited ability to stop the migration of contaminants.  Contaminants can be released 
back into the environment if the plants are not harvested regularly.  Not effective on soil in vadose 
zone or sediment.  

Ex-Situ 
Treatment  
 

Biological 
Treatment 

Bioreactor Degradation of organics using microorganisms in 
either an aerobic or anaerobic environment. Can 
use fixed film bioreactors (bacteria are attached 
to a solid support medium) or suspended 
growth reactors. 

ALL  

Will not work on all contaminants (particularly inorganics) in all media but could be effective in 
treating VOCs and PCBs in surface water and impacted groundwater potentially discharging to the 
brook. 

Physical 
/Chemical 
Extraction 

Sediment/soil 
washing 

Soil washing is the physical separation of coarse 
and fine-grained particles.  Because 
contaminants have been shown to bond 
primarily to fine-grained and organic particles, 
the coarse grained materials carry few 
contaminants.  Sediment washing adds an 
additional step using chemical extraction and 
the collision force of water to break the 
chemical bonds of contaminants attached to 
fine-grained materials. 

SS/CD  

Soil washing is common for segregation of particles in maintenance dredging projects. 
Sediment washing technology has not advanced to full scale commercial operation but shows some 
degree of promise in stripping a range of contaminants.  An on-site wastewater treatment plant able 
to meet applicable effluent limits or discharge to a POTW would be required. 

Physical 
/Chemical 
Treatment 

Adsorption Adsorption of contaminants with carbon or non-
carbon media by passing water through carbon 
column. 

ALL  
Not effective for soil and sediment.  A presumptive technology under USEPA guidance.  VOCs, PCBs, 
SVOCs, pesticides, and PCDD/F may be removed by carbon adsorption; inorganics such as lead and 
arsenic (and potentially organics) may be removed by non-carbon media. 

Chemical / UV 
oxidation 

Chemical oxidation with or without 
enhancement with ultraviolet radiation. ALL  Not effective for soil and sediment.  A presumptive technology under USEPA guidance.  VOCs, PCBs, 

SVOCs, pesticides, and PCDD/F may be treated by chemical / UV oxidation. 
Ion Exchange Water is passed through a resin bed where ions 

are exchanged between resin and water. ALL  Not effective for soil and sediment.  A presumptive technology under USEPA guidance.  Lead and 
arsenic (and potentially other inorganics) may be removed using ion exchange resins. 

Precipitation / Co-
Precipitation 

Use of pH adjustment, addition of a chemical 
precipitant, and flocculation to alter chemical 
equilibria and reduce solubility of contaminants. 

ALL  
Not effective for soil and sediment.  A presumptive technology under USEPA guidance.  Lead and 
arsenic (and potentially other inorganics) may be removed from water via precipitation to form a 
solid, which is then removed by filtration or clarification. 

Air stripping Aerate water to induce volatilization of 
contaminants in a packed column. ALL  

Not effective for soil and sediment.  A presumptive technology under USEPA guidance.  Effective only 
for VOCs.  May be used in a treatment train in conjunction with other processes to treat commingled 
non-volatile contaminants. 
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Table 6-1 

INITIAL SCREENING FOR TECHNICAL IMPLEMENTABILITY (ALL REMEDIAL ACTION AREAS) 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
Ex-Situ 
Treatment 
(cont’d) 
 

Physical 
/Chemical 
Treatment 
(cont’d) 

Filtration (reverse 
osmosis, 
microfiltration, media 
filtration) 

Separation processes to remove particles from 
solution. ALL  

Not effective for soil and sediment.  A presumptive technology under USEPA guidance.  Filtration 
may be needed to remove PCBs, SVOCs, pesticides, and PCDD/F associated with suspended particles 
(e.g., as part of a treatment train, prior to activated carbon treatment) or to remove precipitated 
inorganics. 

Chemical  
Fixation  

Solidification 
/stabilization (S/S) 

Treatment with chemicals to bind selected 
contaminants to the soil/sediment to prevent 
leaching. 

SS/CD  
S/S is relatively common for addressing landfill disposal restrictions for soil/sediment from 
remediation sites.   

Thermal 
Treatment 

Thermal Desorption  Thermal Treatment Units operating at 
temperatures of 200°F to 1000°F to volatize 
water and organic contaminants.   

CD  
Typically performed on-site by a contractor with a modular facility.  Thermal desorption was used for 
OU2 remedial action and successfully treated PCB- and VOC-contaminated soils at approximately 
700-800°F.  Dewatering of sediments would be required before treatment.  Will not treat inorganics. 

Off-Site 
Treatment 

Thermal destruction Incinerator operating at temperatures of 1400°F 
to 2000°F.  CD  

While both fixed site and modular systems may exist, thermal destruction is usually conducted at off-
site commercial facilities.  There are at least 6 facilities permitted in North America that operate on a 
commercial basis accepting a range of contaminated materials. 

Vitrification Uses high temperatures (2000°F to 3500°F) to 
melt the sediment to form a non-leaching, 
glassy byproduct.  REJECTED 

Three facilities (in the Midwestern U.S.) were constructed by Minergy, Inc. and have been used to 
treat contaminated sediment from the Fox River sediment remediation project, along with other 
waste streams.  Two facilities closed and the remaining facility does not accept off-site waste for 
treatment. 

POTW Extracted groundwater discharged to local 
POTW for treatment.  REJECTED Not effective for soil and sediment. It is likely that POTW will not accept water containing high levels 

of solvents, PCBs, pesticides, and SVOCs without pretreatment. 
RCRA TSDF Contaminated media can be transported to 

licensed RCRA facility for treatment. SS/CD  Technically feasible. 

Beneficial Use 
/Disposal  
 

On-Site Disposal Upland confined 
disposal facility 

Development of a dedicated lined disposal 
facility for the disposal of soil and sediment 
from OU4.   REJECTED 

Site conditions in the area are not conducive to developing a CDF for soil and sediment disposal. 
The proximity of the bedrock to the ground surface presents the risk for future groundwater 
contamination if the CDF liner system were to leak.  Limited space available in the OU4 study area 
and the surrounding area is densely populated.  The former CDE site is anticipated to be developed 
and would not be available.   

Off-Site Disposal Disposal off-site in a 
landfill permitted to 
receive TSCA and/or 
RCRA waste 

Disposal in either a Subtitle D landfill or a 
Subtitle C landfill. SS/CD  

Commonly used for the disposal of contaminated materials (soil, sediment).  Sediment would likely 
require dewatering prior to disposal.  Contaminant concentrations may require treatment of the 
soil/sediment prior to disposal and would dictate the type of facility to be used. 

Aquatic Disposal  Confined aquatic 
disposal or confined 
disposal facility 

CAD - in-water disposal cell constructed below 
the mudline of the waterway; CDF - in-water 
disposal cell constructed within the waterway 
with the fill extending above the surface of the 
water and creating a “new” land surface. 

 REJECTED 

CAD/CDF options are not suitable for development given the size and configuration of the brook and 
New Market Pond.   

Discharge of 
Treated Water 

Discharge to surface 
water 

Discharge of water to surface water (Bound 
Brook). ALL  Technically feasible if meeting NJDEP discharge criteria (water quality and volume criteria). 

Discharge to POTW Treated water discharged to local POTW. ALL  Technically feasible if treatment attains discharge criteria. 
Deep well injection Injection of treated water at the site via deep 

injection wells.  REJECTED 
While potentially feasible, this option was rejected in the OU3 FS because it is difficult to implement 
administratively and there is a significant potential for well fouling given the high concentrations of 
calcium, magnesium, and iron in the groundwater. 
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Table 6-1 

INITIAL SCREENING FOR TECHNICAL IMPLEMENTABILITY (ALL REMEDIAL ACTION AREAS) 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
Beneficial Use 
/Disposal 
(cont’d) 
 

Beneficial Use of 
Treated Waste 
Material 

(A) Used as cover soil 
in landfills 
construction fill or 
brownfield 
remediation material, 
mine restoration fill. 
(B) Treated 
wastewater can be 
used in non-potable 
applications (such as 
watering lawns). 

It may be possible to use either treated or 
untreated dredged material as fill in selected 
applications.  Potential uses for the material are 
based on the quality of the final product. 

SS/GW  

(A) The potential for beneficial use of soil or sediment is dependent on the final chemical 
characteristics of the material.  Uses of the material may be restricted.  If a use for the material can 
be identified and the final product can meet the criteria, beneficial use could results in savings 
compared to alternative disposal systems. 
(B) Reuse of treated wastewater is dependent on the ability to treat the water to a level meeting 
discharge limits for the contaminants of concern and the location of an end user in the proximity of 
the treatment plant.   
Beneficial use options cannot be effectively evaluated based on FS level assumptions.  Retained as an 
option but will not be evaluated until RD. 

Notes: 
1. Remedial Action Area Identifiers 

SS – sediment and floodplain soils      
CD – capacitor debris    
GW – Groundwater     
ALL – all media (i.e., floodplain soils, sediment, capacitor debris, and groundwater) 
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Table 7-1 

EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: SEDIMENT AND FLOODPLAIN SOIL REMEDIAL ACTION AREA 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Description/Definition Effectiveness Implementability Cost 

No Action None Not applicable No action. - Not effective in reducing contamination. 
- Does not meet RAOs. 

- Easily implemented. 
- Alternative required by NCP. 

None 

Institutional 
Controls and 
Monitoring 

Information 
Devices 

Fish consumption 
advisories 

Continue use of public 
advisories restricting 
consumption of fish/biota from 
impacted waterways. 

- Effectiveness depends on continued implementation and 
enforcement. 

- Not effective in reducing contamination. 
- Is not protective of wildlife and benthic biota using 

waterway and floodplain. 

- Fish consumption advisory and recreational use 
restrictions on New Market Pond are currently in effect. 

- Requires continued cooperation of state and/or local 
officials, and affected property owners. 

- May be used in conjunction with other technologies. 

Negligible 

Governmental 
Controls 

Property use 
restrictions 
(floodplains) 

Restrict development in 
floodplain; employ permit 
limitations, or other land use 
controls. 

Waterway use 
restrictions  

Continue use of public 
advisories/postings restricting 
recreational use of the 
impacted waterway. 

Data Collection Groundwater 
monitoring, soil and 
sediment monitoring 

On-going data collection to 
monitor site conditions to 
assess the potential risk to 
human health and the 
environment 

Monitored 
Natural 
Recovery / 
Enhanced 
MNR 

Natural 
Recovery via 
Dilution, 
Adsorption, 
Dispersion, 
Biodegradation 

Naturally occurring 
processes that contain, 
destroy or reduce the 
bioavailability or 
toxicity of 
contaminants in the 
sediments or soils 

Establish a program to monitor 
conditions in the brook and 
surrounding floodplains to 
assess natural changes 
occurring over time. 

- Effective on some contaminants such as VOCs, SVOCs, 
PCBs, pesticides, PCDD/F, and inorganics are not readily 
impacted by biological degradation. 

- Appropriate when used as follow-on to active 
remediation. 

- MNR/EMNR is implementable as the processes are likely 
to be occurring to some degree already in OU4. 

- Commonly used after active treatment effectiveness 
drops. 

- Period of performance is typically extended (may be on 
order of decades, depending on the cleanup standards). 

Low capital cost. 
Low to high 
O&M cost. 

Containment Capping Thin layer caps, Clay 
caps, Engineered caps,  
Armored caps, Paved 
caps 

Placement of clean fill over 
contaminated sediments in 
waterway and floodplain area. 
Cap configuration (material and 
thickness) based on 
contaminants and site 
conditions.  

- Capping is effective in isolating contaminants from 
humans and the environment. 

- Erosional forces in the brook from stormwater runoff and 
high flow events could reduce capping effectiveness over 
time unless armoring is added. 

- Specialty caps (clay caps, thin caps, geotextile caps) have 
limited full-scale, field demonstration data so their long-
term effectiveness cannot be assessed. 

- Construction of a cap is technically feasible.  Site access 
may restrict feasibility of cap placement in some sections 
of the brook. 

- Significant quantities of debris in brook will need to be 
removed. 

- The addition of a cap, without other removal actions, 
could adversely impact flooding. 

- Some clearing of vegetation along brook or in floodplain 
would be required for access which may impact private 
property. 

- Extent of capping required in floodplain is unknown.  
Ability of soil in this area to support cap is unknown. 

- Certain floodplain areas characterized as wetland areas, 
which will limit cap placement. 

Low to 
moderate 
capital cost 
(capping only). 
Low O&M cost. 
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Table 7-1 

EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: SEDIMENT AND FLOODPLAIN SOIL REMEDIAL ACTION AREA 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Description/Definition Effectiveness Implementability Cost 

Removal Dredging Mechanical Dredging Use of a bucket or clam shell 
connected to equipment 
located on shore to remove 
sediments from brook or 
floodplains to 
containers/processing areas 
located on shore.  

- Uses conventional construction equipment and systems 
that are readily available. 

- The rocky base of the waterway (including bedrock 
outcrops) is likely to interfere with the dredge bucket’s 
ability to remove overlying contaminated sediment in 
portions of the site. 

- Potentially low strength soils in the adjoining floodplain 
areas may make access difficult in some areas. 
 

- Bound Brook is too shallow to support water-borne 
equipment under normal flow conditions. 

- Significant quantities of debris in brook will need to be 
removed.  

- Site access points/roads would need to be established 
around site, requiring some clearing of trees and 
vegetation. 

- Dredged materials require dewatering prior to treatment 
and disposal. 

- Treatment and disposal options for dredged materials 
based on characteristics of material. 

- Land-based sediment handling area would need to be 
established. 

Moderate cost. 

Hydraulic Dredging Use of a suction head to 
remove contaminated 
sediment from the brook or 
floodplain with the resulting 
slurry pumped to a processing 
area.  

- Uses conventional equipment and systems that are 
readily available. 

- Hydraulically dredged solids have higher water content 
than mechanically dredged solids, requiring additional 
processing and water handling capabilities.  

 

- Bound Brook is too shallow to support water-borne 
equipment under normal flow conditions. 

- Significant quantities of debris in brook will need to be 
removed.  

- Site access points/roads would need to be established 
around site, requiring some clearing of trees and 
vegetation. 

- Disruption to surrounding area as needed to develop 
pumping system for slurry.  

- Dredged materials require dewatering prior to treatment 
and disposal. 

- Land-based sediment handling area would need to be 
established. 

Moderate cost. 

Excavation  Excavation Excavation can be used to 
remove contaminated soil or 
sediment to control the 
presence and migration of 
contaminants.  In waterways or 
when working below the water 
table, water can be pumped or 
diverted from the area to be 
excavated, allowing work to be 
performed under relatively dry 
conditions. 

- Uses conventional construction equipment and systems 
that are readily available. 

- Ability to hydraulically isolate work area is critical to 
effectiveness of this approach. 

- Excavation under dry conditions allows for inspection and 
observation of site throughout work. 

- Significant quantities of debris in brook will need to be 
removed.  

- Site access points/roads would need to be established 
around site, requiring some clearing of trees and 
vegetation. 

- Lower potential for resuspension and dispersion of 
sediment during removal action.  

- Disruption to surrounding area to develop bypass or 
pumping system for brook diversion. 

- Land-based sediment handling area would need to be 
established. 

Moderate cost. 

Ex-Situ 
Treatment  

Physical / 
Chemical 
Extraction 

Soil washing Soil washing is the physical 
separation of coarse and fine-
grained particles.    

- Soil washing can be implemented using conventional 
equipment. 

- Soil washing is commonly used on maintenance dredging 
projects to recover and reuse a portion of the dredged  

- Soil washing to separate coarse and fine grained 
components of soil and sediment has been used for a 
number of years. 

- An on-site wastewater treatment plant able to meet  

Moderate cost. 

Bound Brook OU4 RI/FS   Page 2 of 3 2014 



 
Table 7-1 

EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: SEDIMENT AND FLOODPLAIN SOIL REMEDIAL ACTION AREA 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Description/Definition Effectiveness Implementability Cost 

Ex-Situ 
Treatment 
(cont’d) 

Physical / 
Chemical 
Extraction 
(cont’d) 

  materials with minimal treatment requirements. effluent limitations for discharge to the brook or a POTW 
would be required. 

 

Chemical 
Fixation  

Solidification / 
Stabilization (S/S) 

Treatment with chemicals to 
bind selected contaminants to 
the soil/sediment to prevent 
leaching. 

- Effective in binding selected contaminants in a non-
leachable form. 

- Uses conventional construction equipment and systems 
that are readily available. 

- Effectiveness is measured based on the results of Toxicity 
Characteristic Leaching Procedure (TCLP) tests to assess 
the characteristics of leachate from the treated material. 

- This system is implementable and could be combined 
with other technologies to address selected 
contaminants.  

- Need land for treatment system in proximity to OU4. 

Low to 
moderate cost.  

Off-Site 
Treatment 

RCRA TSDF Contaminated media can be 
transported to licensed RCRA 
facility for treatment and/or 
disposal. 

- Off-site treatment facilities employ a variety of types of 
treatment systems to manage different contaminants. 

- Facilities are licensed to treat a wide range of 
contaminants. 

- Commercial, licensed facilities are in operation in New 
Jersey and elsewhere. 

- Land disposal regulations may impact the disposal 
requirements for selected materials (see Off-site 
Disposal). 

Potentially high 
transportation 
cost. 
Moderate to 
high cost.  

Beneficial 
Use/Disposal 

Off-Site 
Disposal 

Disposal off-site in a 
landfill permitted to 
receive TSCA and RCRA 
waste 

Subtitle D landfill, Subtitle C 
landfill. 

- Landfilling is an effective disposal method for dredged 
solids. 

- Landfills accept dewatered dredged solids on a case-by-
case basis, subject to material characteristics and permit 
limits. 

- Land disposal restrictions require that materials that are 
characterized as RCRA hazardous, with UHCs exceeding 
the alternative treatment standard for UHCs (i.e., 10 
times the universal treatment standard) must be treated 
prior to disposal to achieve either a 90 percent reduction 
of UHCs or a reduction in UHCs to no more than 10 times 
the UTS. 

- For materials containing more than 50 mg/kg 
concentration of PCBs, disposal in a TSCA permitted 
landfill or thermal treatment via incinerator is required. 

- Dredged materials must be dewatered and pass the paint 
filter test for acceptance. 

- Disposal and hauling costs can be significant, particularly 
for waste that must be disposed in a TSCA permitted 
landfill. 

Moderate to 
high cost.  

Beneficial use 
of soil and 
sediments 

Use as cover soil in a 
landfill, construction fill 
or brownfield 
remediation material, 
mine restoration fill 

It may be possible to use either 
treated or untreated dredged 
material as fill in selected 
applications.  Potential uses for 
the material are based on the 
quality of the final product. 

- Beneficial re-use of sediment has been successful in a 
number of industrial applications. 

- Effectiveness is based on chemical characteristics of 
material. 

- In addition to meeting RCRA standards, sediment must 
comply with New Jersey RDCSRS or NRDCSRS for 
beneficial use, depending on the proposed end use. 

- Difficult to evaluate options at the conceptual level stage 
since most users want more information than is available.  
Option should be reevaluated at the Remedial Design 
stage. 

Low cost. 

Notes: 
1. Capital costs refer to costs associated with initial remediation activities; O&M costs refer to ongoing maintenance of the remedy following initial activities. 
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Table 7-2
ALTERNATIVE SS-2 - EXCAVATION/DREDGING  OF SEDIMENTS AND SOIL

Cornell-Dubilier Electronics Superfund Site
Feasibilty Study

Opinion of Probable Costs
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Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%

1 PRE-DESIGN INVESTIGATIONS

Aerial survey/low-level photography (Study Area) 1 LS 75,000$             75,000$             75,000$             3,750$               78,750$                 
Sediment sampling 1,600 SAMPLE 3,000$               4,800,000$       4,800,000$       240,000$          5,040,000$            
Soil sampling 1,000 SAMPLE 1,500$               1,500,000$       1,500,000$       75,000$             1,575,000$            
Waste characterization for disposal 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Backfill sampling and analysis 1 LS 110,030$          110,030$          110,100$          5,505$               115,605$               
Wastewater treatability testing 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Streamflow analysis 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 953,800$          953,800$               
Insurance 2% LS 1,929,500$       1,929,500$            
Mobilization

General mobilization 5% LS 4,786,600$       4,786,600$            
Excavator 1 LS 10,000$             10,000$             10,000$             10,000$                 
Other mobile equipment  mob/demob 1 LS 50,000$             50,000$             50,000$             50,000$                 
Backfill equipment mob/demob 1 LS 80,500$             80,500$             80,500$             80,500$                 

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 2,600 HR 250$                  650,000$          650,000$          32,500$             682,500$               
Project Manager 6,600 HR 200$                  1,320,000$       1,320,000$       66,000$             1,386,000$            
Administrative assistance 2,600 HR 75$                     195,000$          195,000$          9,750$               204,750$               
Job Superintendent 6,600 HR 150$                  990,000$          990,000$          49,500$             1,039,500$            
SSHS Officer 6,600 HR 75$                     495,000$          495,000$          24,750$             519,750$               
Foreman 6,600 HR 75$                     495,000$          495,000$          24,750$             519,750$               
General laborers 6,600 HR 25$                     165,000$          165,000$          8,250$               173,250$               

General mobile equipment and operators
Street Sweeper 1,300 HR 85$                     110,500$          110,500$          5,525$               116,025$               
Water truck 650 HR 75$                     48,750$             48,800$             2,440$               51,240$                 

3 SITE WORK
Silt fence 26,400 LF 1.5$                    39,600$             39,600$             1,980$               41,580$                 
Silt curtain 100 LF 30.0$                 3,000$               3,000$               150$                  3,150$                    
Vegetation clearing 32 ACRE 1,500$               48,000$             48,000$             2,400$               50,400$                 
Temporary fencing 7,500 LF 5$                       37,500$             37,500$             1,875$               39,375$                 
Temporary access roads - shoreline and floodplain soils 11,000 SY 15$                     165,000$          165,000$          8,250$               173,250$               
Water diversion system

Coffer dams - 8ft (including filling equipment) 500 LF 165$                  82,500$             82,500$             4,125$               86,625$                 
Side dams (in low spots as necessary) - 4 ft 1,500 LF 75$                     112,500$          112,500$          5,625$               118,125$               
Pipelines (equivalent to 3,  36" lines) 4,500 LF 100$                  450,000$          450,000$          22,500$             472,500$               
Tributary controls  - small 2 LS 15,000$             30,000$             30,000$             1,500$               31,500$                 
Tributary controls  - Cedar Brook 1 LS 25,000$             25,000$             25,000$             1,250$               26,250$                 
Pumping systems (includes generator) 2 EA 50,000$             100,000$          100,000$          5,000$               105,000$               
Initial installation 1 LS 150,000$          150,000$          150,000$          7,500$               157,500$               
Segments resets 8 EA 100,000$          800,000$          800,000$          40,000$             840,000$               

Excavation - Reach 2
Excavation 34,000 CY 10$                     340,000$          340,000$          17,000$             357,000$               
Truck transport to processing facility 6 MON 153,000$          872,667$          872,700$          43,635$             916,335$               

Excavation  - Depositional Areas (Reach 4)
Excavation 1,000 CY 10$                     10,000$             10,000$             500$                  10,500$                 
Dozer 0.5 MON 15,000$             7,500$               7,500$               375$                  7,875$                    
End loader 0.5 MON 30,000$             15,000$             15,000$             750$                  15,750$                 
Dump trucks - 2 trucks 0.5 MON 30,000$             15,000$             15,000$             750$                  15,750$                 

Hydraulic dredging in New Market Pond (Reach 3) 99,000 CY 15$                     1,485,000$       1,485,000$       74,250$             1,559,250$            
Pumping system to processing facilty (sediment only)

Screening (4" minus or smaller) 10 MON 5,000$               49,729$             49,800$             2,490$               52,290$                 
Slurry tank 10 MON 2,000$               19,892$             19,900$             995$                  20,895$                 
Pumping system to processing facilty 10 MON 25,000$             248,646$          248,700$          12,435$             261,135$               
Pipeline 15,840 LF 50$                     792,000$          792,000$          39,600$             831,600$               
Recycled water pipeline 15,840 LF 50$                     792,000$          792,000$          39,600$             831,600$               
Additional silt curtain at dam 150 LF 30$                     4,500$               4,500$               225$                  4,725$                    

VacTruck for inaccessible locations 2,500 CY 150$                  375,000$          375,000$          18,750$             393,750$               
Excavation  - Floodplains & Veterans Memorial Park 

Excavation 150,000 CY 10$                     1,500,000$       1,500,000$       75,000$             1,575,000$            
Dozer 11 MON 15,000$             161,366$          161,400$          8,070$               169,470$               
End loader 11 MON 30,000$             322,731$          322,800$          16,140$             338,940$               
Dump trucks - 4 trucks 11 MON 60,000$             645,462$          645,500$          32,275$             677,775$               

Backfill
Bankrun gravel purchase and transport 4,000 CY 35$                     140,000$          140,000$          7,000$               147,000$               
Sand purchase and transport 186,000 CY 35$                     6,510,000$       6,510,000$       325,500$          6,835,500$            
Organic soils (wetland) 30,000 CY 50$                     1,500,000$       1,500,000$       75,000$             1,575,000$            
Backfill placement 220,000 CY 10$                     2,200,000$       2,200,000$       110,000$          2,310,000$            

Div. Description
2014 

CONSTRUCTION 
COST TOTAL

Quantity Unit
Material, Equipment, Labor,  

and OHP
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Water Quality Monitoring 30 MON 25,000$             759,000$          759,000$          37,950$             796,950$               
Air quality monitoring during construction 30 MON 20,000$             607,200$          607,000$          30,350$             637,350$               
Post-dredging confirmatory sample collection

Sediment 523 EA 1,500$               784,080$          784,100$          39,205$             823,305$               
Floodplain soil 160 EA 1,500$               240,000$          240,000$          12,000$             252,000$               

Bathymetry/topographic surveys 
Pre-dredge 1 EA 30,000$             30,000$             30,000$             1,500$               31,500$                 
Post-dredge 1 EA 30,000$             30,000$             30,000$             1,500$               31,500$                 
Post-backfill 1 EA 30,000$             30,000$             30,000$             1,500$               31,500$                 
Periodic 3 EA 30,000$             90,000$             90,000$             4,500$               94,500$                 

4 PROCESSING FACILITY
Screening plant - > 4" inch 30 MON 5,000$               150,000$          150,000$          7,500$               157,500$               
Storage tank for sediment 10 MON 2,400$               23,870$             23,900$             1,195$               25,095$                 
Temporary structure for dewatering plant 3,500 SF 100$                  350,000$          350,000$          17,500$             367,500$               
Paving 1 LS 565,000$          565,000$          565,000$          28,250$             593,250$               
Asphalt berms 200 CY 475$   95,000$             95,000$             4,750$               99,750$                 
Dewatering/Material Storage Pads for soil

Geocomposite Liner
Decon pad 3,500 SF 2$                       7,000$               7,000$               350$                  7,350$                    
Unprocessed material stockpile 75,000 SF 2$                       150,000$          150,000$          7,500$               157,500$               
Processed material stockpile 300,000 SF 2$                       600,000$          600,000$          30,000$             630,000$               
Hazardous material storage 100,000 SF 2$                       200,000$          200,000$          10,000$             210,000$               

Jersey Barriers
Decon pad 150 LF 100$                  15,000$             15,000$             750$                  15,750$                 
Unprocessed material stockpile 500 LF 100$                  50,000$             50,000$             2,500$               52,500$                 
Processed material stockpile 1,000 LF 100$                  100,000$          100,000$          5,000$               105,000$               
Hazardous material storage 400 LF 100$                  40,000$             40,000$             2,000$               42,000$                 
Load-out bunkers 50 LF 100$                  5,000$               5,000$               250$                  5,250$                    

Coarse Aggregate
Decon pad 70 CY 35$                     2,415$               2,500$               125$                  2,625$                    
Unprocessed material stockpile 1,400 CY 35$                     48,300$             48,300$             2,415$               50,715$                 
Processed material stockpile 5,600 CY 35$                     193,200$          193,200$          9,660$               202,860$               
Hazardous material storage 2,000 CY 35$                     69,000$             69,000$             3,450$               72,450$                 

Select Aggregate
Decon pad 70 CY 35$                     2,415$               2,500$               125$                  2,625$                    
Unprocessed material stockpile 1,400 CY 35$                     48,300$             48,300$             2,415$               50,715$                 
Processed material stockpile 5,600 CY 35$                     193,200$          193,200$          9,660$               202,860$               
Hazardous material storage 2,000 CY 35$                     69,000$             69,000$             3,450$               72,450$                 

Contact water management system
Perforated pipe - dewatering cells, decon pad, 2 stockpiles 620 LF 13$                     8,060$               8,100$               405$                  8,505$                    
Straw bales - dewatering cell, decon pad, 2 stockpiles 1,310 LF 7$                       9,170$               9,200$               460$                  9,660$                    
Contact water transfer pipe, valves, fittings, sand bags, etc. 3,460 LF 5$                       17,300$             17,300$             865$                  18,165$                 
Pipe boots, pipe clamps 6 EA 100$                  600$                  600$                  30$                     630$                       
Sumps 10 EA 2,500$               25,000$             25,000$             1,250$               26,250$                 
Pumps 10 EA 650$                  6,500$               6,500$               325$                  6,825$                    
Sump excavation 50 CY 10$                     500$                  500$                  25$                     525$                       
Pipe trench excavation 4 CY 10$                     40$                     40$                     2$                       42$                         
Pipe trench steel plating 150 DAY 90$                     13,500$             13,500$             675$                  14,175$                 

Contact Water storage tank - rental - 18 tanks 30 MON 18,900$             567,000$          567,000$          28,350$             595,350$               
Asphalt berms

Material stockpile 100 CY 475$                  47,500$             47,500$             2,375$               49,875$                 
Decon pad 34 CY 475$                  16,150$             16,200$             810$                  17,010$                 
Stormwater diversion 24 CY 475$                  11,400$             11,400$             570$                  11,970$                 

Dredged material screening and moisture control
Pug mill and screening plant 30 MON 11,500$             345,000$          345,000$          17,250$             362,250$               
CKD storage bin 30 MON 5,175$               155,250$          155,300$          7,765$               163,065$               
CKD 800 TON 2,500$               2,000,000$       2,000,000$       100,000$          2,100,000$            

Chemical Stabilization (Metals) 41,000 CY 15$                     615,000$          615,000$          30,750$             645,750$               
Haul and disposal

Subtitle C/TSCA 42,000 TON 165$                  6,930,000$       6,930,000$       346,500$          7,276,500$            
Subtitle D 382,000 TON 95$                     36,290,000$     36,290,000$     1,814,500$       38,104,500$         

5 SITE RESTORATION
Site Restoration -Floodplain and VMP

Regrading 43 ACRE 1,500$               63,750$             63,800$             3,190$               66,990$                 
Ripping (compacted soil) 10 ACRE 1,500$               15,000$             15,000$             750$                  15,750$                 
Wetland restoration 43 ACRE 25,000$             1,062,500$       1,062,500$       53,125$             1,115,625$            

Site decontamination at processing site (10 acres)
Remove and dispose of containment systems 1 LS 5,000$               5,000$               5,000$               $250 $5,250
Remove and dispose of  asphalt berms and paved areas 1 LS 15,000$             15,000$             15,000$             $750 $15,750
Remove and dispose of silt fence and silt barrier 1 LS 1,500$               1,500$               1,500$               $75 $1,575
Decon and remove all equipment 1 LS 15,000$             15,000$             15,000$             $750 $15,750
Sweep and wash roadways 1 LS 10,000$             10,000$             10,000$             $500 $10,500
Remove contact water system 1 LS 10,000$             10,000$             10,000$             $500 $10,500
Soil testing under containment areas 1 LS 5,000$               5,000$               5,000$               $250 $5,250
Remove/dispose of contaminated soil 1,000 CY 105$                  105,000$          105,000$          $5,250 $110,250
Re-grade site to restore preconstruction grades 10 ACRE 1,500$               15,000$             15,000$             $750 $15,750
Re-vegetate site 10 ACRE 1,500$               15,000$             15,000$             $750 $15,750
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6 SPECIAL CONSTRUCTION
OU2 wetland mitigation activities 5 ACRE 45,000$             225,000$          225,000$          11,250$             236,250$               
Dewatering plant operations - sediment 99,000 CY 75$                     7,425,000$       7,425,000$       371,250$          7,796,250$            
Wastewater treatment plant

WWTP mobilization/demobilization 1 LS 25,000$             25,000$             25,000$             1,250$               26,250$                 
WWTP rental 30 MON 35,000$             1,050,000$       1,050,000$       52,500$             1,102,500$            
WWTP operator 30 MON 7,500$               225,000$          225,000$          11,250$             236,250$               
WWTP residuals disposal 1 LS 10,000$             10,000$             10,000$             500$                  10,500$                 
MCUA discharge fees 30 MON 125,000$          3,750,000$       3,750,000$       187,500$          3,937,500$            

Subtotal Project 105,617,640$  4,890,362$       110,508,002$       

Design (20%) - not applied to sediment, soil or debris disposal costs in estimate 13,025,400$         

Project Management (10%) - not applied to sediment, soil or debris disposal costs in estimate 6,512,700$            

Construction Management (20%) - not applied to sediment, soil or debris disposal costs in estimate 13,025,400$         

Scope Contingency (20%) 22,101,600$         

Bid Contingency (20%) 22,101,600$         

$187,274,704

$131,090,000

$280,910,000

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO ANNUAL O&M

Subtotal -$                   -$                   -$                        

Project Management, Engineering and Technical Assistance (20%) -$                        

Contingency (Bid and Scope) (20%) -$                        

$0

$0

$0

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

1 SILT TRAP MAINTENANCE 1 EVENT 10,000$             10,000$             10,000$             $500 $10,500

Subtotal 10,000$             500$                  10,500$                 

Project Management, Engineering and Technical Assistance (20%) 2,100$                    

Contingency (Bid and Scope) (20%) 2,100$                    

$15,000

$10,000

$20,000

Item 
No.

1

Basis of Cost

Unit
Material, Equipment, Labor,  

and OHP

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 PERIODIC 
COST TOTAL

Item 
No.

Description Quantity

Costs are based on a variety of sources including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost based 
on previous experience.  Costs FOB South Plainfield, New Jersey.  

2014 O&M COST 
TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Pre-design investigations to be conducted prior to the Remedial Design to more thoroughly delineate dredging and excavation areas, profile waste for disposal, determine contact water 
treatment requirements, investigate obstacles to construction, and other site features. 

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Estimated schedule for completion of work based on a 1 mg/kg cleanup level for sediment and 1 mg/kg for soil - 24 months (removal) + 6 months restoration.  Schedule assumes that work in the 
floodplain would be performed concurrently with work in the Brook.  Removal rate in the Brook anticipated at ~1000 cy per week (on average); removal rate in floodplain anticipated at ~ 3500 cy 
per week (on averge). 

Topographic map prepared based on low-level aerial photography conducted over the length of Bound Brook, Green Brook, and associated tributaries.  Estimated length of flight - 10 miles.
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2

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions to off-site areas.

3

4

Along the banks of Bound Brook, samples will be collected in previously-identified contaminated areas within 100 feet of the waterway and other locations where conditions suggest may 
accumulate sediment during flood events.  In these areas, samples will be collected on transects spaced 100 feet apart, 4 samples per transect (approximately 100 transects). In areas that 
have contaminant concentrations exceeding PRGs, additional samples will be collected in a stepout pattern to define the limits of contaminated soil.  In floodplain areas (including Veterans 
Memorial Park) soil samples will be collected at an average rate of approximately 10 borings per acre, with 5 samples per boring.  This spacing is for estimating purposes only; during the 
PDI the sampling program would based on a combination of random spacing as well as stepout sampling in areas where concentrations are elevated.

New Market Pond will be hydraulically dredged (average depth 3.5 feet) and the sediment pumped to the processing facility through a pipeline and pumping system.

Sediment and soil will be characterized for disposal.  Areas that require segregation under TSCA or RCRA will be identified and handled separately during removal operations.

Sediment samples will be collected along Bound Brook.  For Reach 2, a total of 5 samples will be collected along each transect with transect spacing - one transect every 100 feet;  in Reach 
1, 3, and 4, a total of 3 samples will be collected along each transect with transect spacing - 1 transect every 100 feet.    New Market Pond will be sampled at an average frequency of 5 
samples per acre.  Sampling will be coordinated with the sampling in CD RAA for overlapping areas.

Water quality will be monitored downstream of the dredging operations.

Site work includes installation and removal of silt fence and silt curtains, installation and removal of temporary fencing to control access to the work areas, particularly around residential or open 
access areas, vegetation and brush removal for access, and construction of temporary access roads into floodplain area for equipment access.

A water diversion system will be constructed to divert water around the active work area.  A temporary water-filled coffer dam (DAM-IT, Fenton, MI) will be used to contain the water at the 
upstream end.  Water will then be pumped through HDPE pipes around each work segment.  The piping and pumping system will be designed to handled peak and average storm events.  
Project segments are assumed to be approximately 1000 to 1500 feet in length, based on obstructions in the Brook.

Silt fencing will be installed downgradient of the excavation area(s); silt curtains will be installed downstream of the active work area and around sensitive areas.

Temporary fencing will be installed around the excavation work area for safety.  Fencing will be re-located as work progresses.

Backfill materials will be placed following removal of sediment to control resuspension from dredging residuals. Up to 1 foot of backfill will be placed in dredged portions of the Brook and 
New Market Pond.

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as dredges have separate mobilization charges based on discussion with vendors.

 Rock and debris will be hauled to the processing facility, tested, and disposed of in accordance with applicable regulations. 

A temporary metal-framed building will be constructed at the processing facilty to house the dewatering equipment.

The processing facility site will be graded, underlying soil compacted, 6 inches of base course placed, and the surface paved with asphalt to control the release of contaminants to the 
underlying soils.
Asphalt diversion  berms will be constructed around the material staging areas, stormwater control area, decon area to prevent non contact water from entering the areas and to divert 
contact water to containment areas/sump(s).

Material staging areas will be constructed for temporary storage of floodplain soil prior to testing and processing (e.g.,  processed materials, hazardous /TSCA material requiring 
segregation, or others as determined during the RD).  The areas will be lined with a geocomposite liner material and jersey barriers to establish the perimeter of each area. Contact water 
from these areas will be collected and processed with other contact water generated at the site. 

Air quality will be monitored during removal activities and at the processing facility during operations.  Monitoring will include VOCs, PCBs, and fugitive dust.  Separate monitoring systems 
will be used for New Market Pond, the Brook, and the floodplain areas; monitoring time is sum of three sites.

Post-removal confirmatory sampling will be conducted prior to backfilling to determine that removal activities have achieved cleanup goals.  Samples will be collected at a frequency of 5 
per acre for floodplain areas and 3 samples per 100 feet for the Brook.

Periodic surveys will be conducted in the work area (Brook, New Market Pond) to document the work and create a record of field activities.

A Vac-truck or other similar equipment will be used to remove sediment from culverts, under bridges, and other inaccessible areas.

Floodplain soils will be excavated using standard construction excavation equipment, such as track-mounted end loaders and excavators, and loaded into trucks for transport to the 
processing facility. The average depth of excavation is assumed to be 3 feet over impacted areas.  Excavation will only be conducted in gridded areas and other areas identified during the 
PDI. 

 Disturbed areas will be backfilled with soil to allow for re-vegetation and habitat restoration.  The type of soil used will vary by area. Sand will be the primary material used in the Brook, 
while a combination of sand and organic material will be used in floodplain areas.

A screening plant (Grizzly ) will be used to screen large solids  (> 4 inches) from the soil and sediment.

Vegetation clearing will be limited to areas necessary for access and areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger than 6" in 
diameter).

Temporary access road construction - estimated total for project - 8 entrance areas, 500 feet long, 25 feet wide, aggregate-covered. 

Sediment in Bound Brook will be removed (full depth) using standard construction equipment (e.g.,  track-mounted end loaders and excavators). Equipment will require removal and re-
setting at various obstructions (e.g.,, bridges, culverts, dams) in the waterway.  A crane will move equipment over the obstruction.  The number of obstructions will vary based on the length 
of the Brook that is dredged.  Excavated material will be placed in dump trucks and hauled to the processing site.

A central processing facility will be constructed for sediment and soil processing.  The assumed location for estimating purposes is in the vicinity of the former New Market Pond dredge spoil 
staging area (approximately RM5).

 Brook excavation will be conducted in Reach 2, and depositional areas only will be removed in Reach 4. Contaminants in floodplain soil adjacent to the Brook will be removed during brook 
excavation is accessible. 

Backfill materials will be sampled and analyzed to ensure that material complies with regulations.  One sample will be collected per 2500 cy of backfill or a minimum of 5 tests will be 
conducted per borrow site area per material type.

Treatability testing will be conducted on dewatering effluent (manufactured) to assess water treatment requirements to meet discharge limits.

Additional flow monitoring and modeling in the Brook will be conducted to assess variations in flow that will impact operations.

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

Labor costs are based on program/project management staffing providing oversight to work crews that are not only directly related to one specific task. 
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5

6

No annual O&M costs anticipated

1

Wastewater would be discharge to the MCUA udner a temporary approval at an estimated cost of $18,000 per mgd.

The sediment in existing silt traps adjacent to New Market Pond will be removed once every 5 years unless information developed during the RD suggest a different schedule is warranted.  
Maintenance will include removal of silt from the trap and disposal, passive dewatering, and disposal in a Subtitle D landfill.  

Following the completion of construction, the processing facility will be decommissioned and removed from the site and the site restored.  Other disturbed areas will be returned to pre-
construction conditions.

 Approximately 5 acres of wetland mitigation will replace 2 acres of wetlands removed during OU2 operations.

Soil and sediment will be stabilized as necessary in accordance with RCRA land disposal regulations or, potentially, to allow a beneficial use of the material. Additional processing may be 
required based on the final waste characteristics of the sediment and soil. For this FS, it was estimated that approximately 10% of sediment and soils will require stabilization.

Following processing, the soil and sediment will be shipped off-site for disposal. If a beneficial use can be found for the material during the remedial design phase, and the processed 
material meets the material specifications, it may reduce the overall cost of remediation.  For this analysis it was assumed that approximately 90% of the material can be shipped to a 
Subtitle D landfill for disposal, with the remaining going to a Subtitle C landfill.  For the FS, it was assumed that no market was available for beneficial use of the material.

Periodic costs are estimated for one round, one event, one year, etc, as noted in the units.  The estimated timing of the expenditure is used to calculate the PV.

A contractor will be retained to provide equipment and operate an on-site dewatering facility.  The system will include a soil washing operation to remove sand and coarser-grained solids 
which are less likely to be contaminated.  Following testing, these materials will be transported to a beneficial use site as appropriate.

A package wastewater treatment plant will be used to treat dewatering effluent, contact water, and decontamination water.  An operator will be on-site while the dewatering plant is 
operating to oversee operations.

Site cleanup activities will include the removal of all equipment, cleaning and testing of the paved surface, and restoration of paved areas to pre-construction conditions.

O&M Costs (per year)

Periodic Costs (per event)

Speciality contractors will provide specialized package plants for processing facility operations.

It is anticipated that more than 60 acres of wetlands will be disturbed by remediation activities.  This will include not only the areas where soil will be removed but also areas impacted by 
the construction of access roads and other construction activities.  Access roads will be removed, and wetland areas will be restored and re-planted following the completion of 
construction. 

An estimated 18 Baker Tanks will be used to store contact water and dewatering effluent. Water will be either recycled to dredge operations to serve as slurry makeup water or treated and 
discharged to Bound Brook.  The number of tanks required may vary over the life of the project.

Disturbed areas will be re-graded prior to restoration to blend with pre-construction conditions.

Prior to off-site disposal, soil will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved material.  The reagent will be mixed with the sediment/soil in a 
pug mill prior to shipment to the disposal facility at an average rate of 10 pounds per ton.

A contact water collection system will be constructed around the perimeter of the material storage bins to collect runoff and divert it to the contact water treatment system.  The  collection 
system will consist of perforated pipes in the storage area draining to a sump(s).  Water will be pumped to the contact water storage tanks for treatment.
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Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%

1 PRE-DESIGN INVESTIGATIONS
Aerial survey/low-level photography (Study Area) 1 LS 75,000$             75,000$             75,000$             3,750$               78,750$                 
Sediment sampling 1,561 SAMPLE 3,000$               4,683,360$       4,683,400$       234,170$          4,917,570$            
Soil sampling 1,015 SAMPLE 1,500$               1,521,960$       1,522,000$       76,100$             1,598,100$            
Waste characterization for disposal 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Backfill sampling and analysis 1 LS 63,030$             63,030$             63,100$             3,155$               66,255$                 
Wastewater treatability testing 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Streamflow analysis 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 818,400$          818,400$               
Insurance 2% LS 1,658,700$       1,658,700$            
Mobilization

General mobilization 5% LS 3,954,400$       3,954,400$            
Excavator 1 LS 10,000$             10,000$             10,000$             10,000$                 
Other mobile equipment  mob/demob 1 LS 50,000$             50,000$             50,000$             50,000$                 
Backfill equipment mob/demob 1 LS 80,500$             80,500$             80,500$             80,500$                 

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 2,600 HR 250$                  650,000$          650,000$          32,500$             682,500$               
Project Manager 6,600 HR 200$                  1,320,000$       1,320,000$       66,000$             1,386,000$            
Administrative assistance 2,600 HR 75$                     195,000$          195,000$          9,750$               204,750$               
Job Superintendent 6,600 HR 150$                  990,000$          990,000$          49,500$             1,039,500$            
SSHS Officer 6,600 HR 75$                     495,000$          495,000$          24,750$             519,750$               
Foreman 6,600 HR 75$                     495,000$          495,000$          24,750$             519,750$               
General laborers 6,600 HR 25$                     165,000$          165,000$          8,250$               173,250$               

General mobile equipment and operators
Street swseeper 1,300 HR 85$                     110,500$          110,500$          5,525$               116,025$               
Water truck 650 HR 75$                     48,750$             48,800$             2,440$               51,240$                 

3 SITE WORK
Silt fence 26,400 LF 1.5$                    39,600$             39,600$             1,980$               41,580$                 
Silt curtain 100 LF 30.0$                 3,000$               3,000$               150$                  3,150$                    
Vegetation clearing 32 ACRE 1,500$               48,000$             48,000$             2,400$               50,400$                 
Temporary fencing 7,500 LF 5$                       37,500$             37,500$             1,875$               39,375$                 
Temporary access roads - shoreline and floodplain soils 11,000 SY 15$                     165,000$          165,000$          8,250$               173,250$               
Water diversion system

Coffer dams - 8ft (including filling equipment) 500 LF 165$                  82,500$             82,500$             4,125$               86,625$                 
Side dams (in low spots as necessary) - 4 ft 1,500 LF 75$                     112,500$          112,500$          5,625$               118,125$               
Pipelines (equivalent to 3,  36" lines) 4,500 LF 100$                  450,000$          450,000$          22,500$             472,500$               
Tributary controls  - small 2 LS 15,000$             30,000$             30,000$             1,500$               31,500$                 
Tributary controls  - Cedar Brook 1 LS 25,000$             25,000$             25,000$             1,250$               26,250$                 
Pumping systems (includes generator) 2 EA 50,000$             100,000$          100,000$          5,000$               105,000$               
Initial installation 1 LS 150,000$          150,000$          150,000$          7,500$               157,500$               
Segments resets 8 EA 100,000$          800,000$          800,000$          40,000$             840,000$               

Excavation - Reach 2
Excavation 34,000 CY 10$                     340,000$          340,000$          17,000$             357,000$               
Truck transport to processing facility 6 MON 153,000$          872,667$          872,700$          43,635$             916,335$               

Hydraulic dredging in New Market Pond (Reach 3) 71,000 CY 15$                     1,065,000$       1,065,000$       53,250$             1,118,250$            
Pumping system to processing facilty (sediment only)

Screening (4" minus or smaller) 7 MON 5,000$               35,521$             35,600$             1,780$               37,380$                 
Slurry tank 7 MON 2,000$               14,208$             14,300$             715$                  15,015$                 
Pumping system to processing facilty 7 MON 25,000$             177,604$          177,700$          8,885$               186,585$               
Pipeline 15,840 LF 50$                     792,000$          792,000$          39,600$             831,600$               
Recycled water pipeline 15,840 LF 50$                     792,000$          792,000$          39,600$             831,600$               
Additional silt curtain at dam 150 LF 30$                     4,500$               4,500$               225$                  4,725$                    

Capping in New Market Pond
Sand purchase and transport 57,000 CY 35$                     1,995,000$       1,995,000$       99,750$             2,094,750$            
Armoring stone purchase and transport 1,000 TON 50$                     50,000$             50,000$             2,500$               52,500$                 
Cap placement 58,000 CY 10$                     580,000$          580,000$          29,000$             609,000$               

VacTruck for inaccessible locations 2,500 CY 150$                  375,000$          375,000$          18,750$             393,750$               
Excavation  - Floodplains & Veterans Memorial Park

Excavation 90,000 CY 10$                     900,000$          900,000$          45,000$             945,000$               
Dozer 6 MON 15,000$             96,429$             96,500$             4,825$               101,325$               
End loader 6 MON 30,000$             192,857$          192,900$          9,645$               202,545$               
Dump trucks - 4 trucks 6 MON 60,000$             385,714$          385,800$          19,290$             405,090$               

Excavation for Capping
Strip vegetation ~ 1 ft 25,000 CY 5$                       125,000$          125,000$          6,250$               131,250$               
Dozer 2 MON 15,000$             26,786$             26,800$             1,340$               28,140$                 
End loader 2 MON 30,000$             53,571$             53,600$             2,680$               56,280$                 
Dump trucks - 4 trucks 2 MON 60,000$             107,143$          107,200$          5,360$               112,560$               

Div. Description Quantity Unit

Material, Equipment, Labor,  
and OHP 2014 

CONSTRUCTION 
COST TOTAL
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Capping in Floodplain Area
Sand purchase and transport 39,000 CY 35$                     1,365,000$       1,365,000$       68,250$             1,433,250$            
Organic soils (wetland) 39,000 CY 50$                     1,950,000$       1,950,000$       97,500$             2,047,500$            
Cap placement 78,000 CY 10$                     780,000$          780,000$          39,000$             819,000$               

Other Backfill
Bankrun gravel purchase and transport 4,000 CY 35$                     140,000$          140,000$          7,000$               147,000$               
Sand purchase and transport 102,000 CY 35$                     3,570,000$       3,570,000$       178,500$          3,748,500$            
Organic soils (wetland) 20,000 CY 50$                     1,000,000$       1,000,000$       50,000$             1,050,000$            
Backfill placement 126,000 CY 10$                     1,260,000$       1,260,000$       63,000$             1,323,000$            

Water Quality Monitoring 30 MON 25,000$             759,000$          759,000$          37,950$             796,950$               
Air quality monitoring during construction 30 MON 20,000$             607,200$          607,000$          30,350$             637,350$               
Post-dredging confirmatory sample collection

Sediment 475 EA 1,500$               712,800$          712,800$          35,640$             748,440$               
Floodplain soil 160 EA 1,500$               240,000$          240,000$          12,000$             252,000$               

Bathymetry/topographic surveys 
Pre-dredge 1 EA 30,000$             30,000$             30,000$             1,500$               31,500$                 
Post-dredge 1 EA 30,000$             30,000$             30,000$             1,500$               31,500$                 
Post-backfill 1 EA 30,000$             30,000$             30,000$             1,500$               31,500$                 
Periodic 3 EA 30,000$             90,000$             90,000$             4,500$               94,500$                 

4 PROCESSING FACILITY
Screening plant - > 4" inch 30 MON 5,000$               150,000$          150,000$          7,500$               157,500$               
Storage tank for sediment 7 MON 2,400$               17,050$             17,100$             855$                  17,955$                 
Temporary structure for dewatering plant 3,500 SF 100$                  350,000$          350,000$          17,500$             367,500$               
Paving 1 LS 565,000$          565,000$          565,000$          28,250$             593,250$               
Asphalt berms 200 CY 475$   95,000$             95,000$             4,750$               99,750$                 
Dewatering/Material Storage Pads

Geocomposite Liner
Decon pad 3,500 SF 2$                       7,000$               7,000$               350$                  7,350$                    
Unprocessed material stockpile 75,000 SF 2$                       150,000$          150,000$          7,500$               157,500$               
Processed material stockpile 300,000 SF 2$                       600,000$          600,000$          30,000$             630,000$               
Hazardous material storage 100,000 SF 2$                       200,000$          200,000$          10,000$             210,000$               

Jersey Barriers
Decon pad 150 LF 100$                  15,000$             15,000$             750$                  15,750$                 
Unprocessed material stockpile 500 LF 100$                  50,000$             50,000$             2,500$               52,500$                 
Processed material stockpile 1,000 LF 100$                  100,000$          100,000$          5,000$               105,000$               
Hazardous material storage 400 LF 100$                  40,000$             40,000$             2,000$               42,000$                 
Load-out bunkers 50 LF 100$                  5,000$               5,000$               250$                  5,250$                    

Coarse Aggregate
Decon pad 70 CY 35$                     2,415$               2,500$               125$                  2,625$                    
Unprocessed material stockpile 1,400 CY 35$                     48,300$             48,300$             2,415$               50,715$                 
Processed material stockpile 5,600 CY 35$                     193,200$          193,200$          9,660$               202,860$               
Hazardous material storage 2,000 CY 35$                     69,000$             69,000$             3,450$               72,450$                 

Select Aggregate
Decon pad 70 CY 35$                     2,415$               2,500$               125$                  2,625$                    
Unprocessed material stockpile 1,400 CY 35$                     48,300$             48,300$             2,415$               50,715$                 
Processed material stockpile 5,600 CY 35$                     193,200$          193,200$          9,660$               202,860$               
Hazardous material storage 2,000 CY 35$                     69,000$             69,000$             3,450$               72,450$                 

Contact water management system
Perforated pipe - dewatering cells, decon pad, 2 stockpiles 620 LF 13$                     8,060$               8,100$               405$                  8,505$                    
Straw bales - dewatering cell, decon pad, 2 stockpiles 1,310 LF 7$                       9,170$               9,200$               460$                  9,660$                    
Contact water transfer pipe, valves, fittings, sand bags, etc. 3,460 LF 5$                       17,300$             17,300$             865$                  18,165$                 
Pipe boots, pipe clamps 6 EA 100$                  600$                  600$                  30$                     630$                       
Sumps 10 EA 2,500$               25,000$             25,000$             1,250$               26,250$                 
Pumps 10 EA 650$                  6,500$               6,500$               325$                  6,825$                    
Sump excavation 50 CY 10$                     500$                  500$                  25$                     525$                       
Pipe trench excavation 4 CY 10$                     40$                     40$                     2$                       42$                         
Pipe trench steel plating 150 DAY 90$                     13,500$             13,500$             675$                  14,175$                 

Contact Water storage tank - rental - 18 tanks 30 MON 18,900$             567,000$          567,000$          28,350$             595,350$               
Asphalt berms

Material stockpile 100 CY 475$                  47,500$             47,500$             2,375$               49,875$                 
Decon pad 34 CY 475$                  16,150$             16,200$             810$                  17,010$                 
Stormwater diversion 24 CY 475$                  11,400$             11,400$             570$                  11,970$                 

Dredged material screening and moisture control
Pug mill and screening plant 30 MON 11,500$             345,000$          345,000$          17,250$             362,250$               
CKD storage bin 30 MON 5,175$               155,250$          155,300$          7,765$               163,065$               
CKD 450 TON 2,500$               1,125,000$       1,125,000$       56,250$             1,181,250$            

Chemical Stabilization (Metals) 26,150 CY 15$                     392,250$          392,300$          19,615$             411,915$               
Haul and disposal

Subtitle C/TSCA 32,700 TON 165$                  5,395,500$       5,395,500$       269,775$          5,665,275$            
Subtitle D 294,300 TON 95$                     27,958,500$     27,958,500$     1,397,925$       29,356,425$         

5 SITE RESTORATION
Site Restoration -Floodplain and VMP

Regrading 43 ACRE 1,500$               63,750$             63,800$             3,190$               66,990$                 
Ripping (compacted soil) 10 ACRE 1,500$               15,000$             15,000$             750$                  15,750$                 
Wetland restoration 43 ACRE 25,000$             1,062,500$       1,062,500$       53,125$             1,115,625$            

Site decontamination at processing site (10 acres)
Remove and dispose of containment systems 1 LS 5,000$               5,000$               5,000$               $250 $5,250
Remove and dispose of  asphalt berms and paved areas 1 LS 15,000$             15,000$             15,000$             $750 $15,750
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Remove and dispose of silt fence and silt barrier 1 LS 1,500$               1,500$               1,500$               $75 $1,575
Decon and remove all equipment 1 LS 15,000$             15,000$             15,000$             $750 $15,750
Sweep and wash roadways 1 LS 10,000$             10,000$             10,000$             $500 $10,500
Remove contact water system 1 LS 10,000$             10,000$             10,000$             $500 $10,500
Soil testing under containment areas 1 LS 5,000$               5,000$               5,000$               $250 $5,250
Remove/dispose of contaminated soil 1,000 CY 105$                  105,000$          105,000$          $5,250 $110,250
Re-grade site to restore preconstruction grades 10 ACRE 1,500$               15,000$             15,000$             $750 $15,750
Re-vegetate site 10 ACRE 1,500$               15,000$             15,000$             $750 $15,750

6 SPECIAL CONSTRUCTION
OU2 wetland mitigation activities 5 ACRE 45,000$             225,000$          225,000$          11,250$             236,250$               
Dewatering plant operations - sediment 71,000 CY 75$                     5,325,000$       5,325,000$       266,250$          5,591,250$            
Wastewater treatment plant

WWTP mobilization/demobilization 1 LS 25,000$             25,000$             25,000$             1,250$               26,250$                 
WWTP rental 30 MON 35,000$             1,050,000$       1,050,000$       52,500$             1,102,500$            
WWTP operator 30 MON 7,500$               225,000$          225,000$          11,250$             236,250$               
WWTP residuals disposal 1 LS 10,000$             10,000$             10,000$             500$                  10,500$                 
MCUA discharge fees 30 MON 125,000$          3,750,000$       3,750,000$       187,500$          3,937,500$            

Subtotal Project 92,135,640$     4,278,182$       96,413,822$         

Design (20%) - not applied to sediment, soil or debris disposal costs in estimate 12,278,424$         

Project Management (10%) - not applied to sediment, soil or debris disposal costs in estimate 6,139,212$            

Construction Management (20%) - not applied to sediment, soil or debris disposal costs in estimate 12,278,424$         

Scope Contingency (20%) 19,282,764$         

Bid Contingency (20%) 19,282,764$         

$165,675,412

$115,970,000

$248,510,000

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

1 CAP INSPECTION AND MAINTENANCE - FLOODPLAINS

Annual Inspection 1 LS $5,000 $5,000 5,000$               $250 $5,250

Vegetation Control 2 DAY $2,500 $5,000 5,000$               $250 $5,250

2 CAP INSPECTION AND MAINTENANCE -NEW MARKET POND 1 LS $5,000 $5,000 5,000$               $250 $5,250

3 MNR MONITORING OF DEPOSITIONAL AREAS 1 LS 20,000$             $20,000 20,000$             $1,000 $21,000

Subtotal 35,000$             1,750$               36,750$                 

Project Management, Engineering and Technical Assistance (20%) 7,350.00$              

Contingency (Bid and Scope) (20%) 7,350.00$              

$51,450

$40,000

$80,000

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

1 SILT TRAP MAINTENANCE 1 EVENT 10,000$             10,000$             10,000$             $500 $10,500

2 PERIODIC CAP MAINTENANCE - FLOODPLAINS 1 LS 10,000$             10,000$             10,000$             $500 $10,500

3 PERIODIC CAP MAINTENANCE - NEW MARKET POND 1 LS 15,000$             15,000$             15,000$             $750 $15,750

Subtotal 35,000$             1,750$               36,750$                 

Project Management, Engineering and Technical Assistance (20%) 7,350$                    

Contingency (Bid and Scope) (20%) 7,350$                    

$51,000

$40,000

$80,000

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 O&M COST 
TOTAL

2014 PERIODIC 
COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)
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Item 
No.

1

2

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions to off-site areas.

3

Sediment samples will be collected along Bound Brook.  For Reach 2, a total of 5 samples will be collected along each transect with transect spacing - one transect every 100 feet;  in Reach 
1, 3, and 4, a total of 3 samples will be collected along each transect with transect spacing - 1 transect every 100 feet.    New Market Pond will be sampled at an average frequency of 5 
samples per acre.  Sampling will be coordinated with the sampling in CD RAA for overlapping areas.

Along the banks of Bound Brook, samples will be collected in previously-identified contaminated areas within 100 feet of the waterway and other locations where conditions suggest may 
accumulate sediment during flood events.  In these areas, samples will be collected on transects spaced 100 feet apart, 4 samples per transect (approximately 100 transects). In areas that 
have contaminant concentrations exceeding PRGs, additional samples will be collected in a stepout pattern to define the limits of contaminated soil.  In floodplain areas (including Veterans 
Memorial Park) soil samples will be collected at an average rate of approximately 10 borings per acre, with 5 samples per boring.  This spacing is for estimating purposes only; during the 
PDI the sampling program would based on a combination of random spacing as well as stepout sampling in areas where concentrations are elevated.

Air quality will be monitored during removal activities and at the processing facility during operations.  Monitoring will include VOCs, PCBs, and fugitive dust.  Separate monitoring systems 
will be used for New Market Pond, the Brook, and the floodplain areas; monitoring time is sum of three sites.

Floodplain soils will be excavated using standard construction excavation equipment, such as track-mounted end loaders and excavators, and loaded into trucks for transport to the 
processing facility. The average depth of excavation in areas not being capped is assumed to be 3 feet over impacted areas.  Excavation will only be conducted in gridded areas and other 
areas identified during the PDI.  Excavation will average 1 foot in capped areas (strip topsoil and vegetation).

 Disturbed areas will be backfilled with soil to allow for re-vegetation and habitat restoration.  The type of soil used will vary by area. Sand will be the primary material used in the Brook, 
while a combination of sand and organic material will be used in wetland areas.

Water quality will be monitored downstream of the dredging operations.

Brook excavation will be conducted in Reach 2 only. Contaminants in floodplain soil adjacent to the Brook will be removed during brook excavation is accessible.  Depositional areas outside 
of Reach 2 identified during the PDI will be addressed by MNR only.

A Vac-truck or other similar equipment will be used to remove sediment from culverts, under bridges, and other inaccessible areas.

Backfill materials will be placed following removal of sediment to control resuspension from dredging residuals. Up to 1 foot of backfill will be placed in dredged portions of the Brook.  A 2 
foot sand cap will be constructed in New Market Pond; areas near the dam at RM3.4 will be armored to prevent washout during high flow events.

A water diversion system will be constructed to divert water around the active work area.  A temporary water-filled coffer dam (DAM-IT, Fenton, MI) will be used to contain the water at the 
upstream end.  Water will then be pumped through HDPE pipes around each work segment.  The piping and pumping system will be designed to handled peak and average storm events.  
Project segments are assumed to be approximately 1000 to 1500 feet in length, based on obstructions in the Brook.

 Rock and debris will be hauled to the processing facility, tested, and disposed of in accordance with applicable regulations. 

Sediment in Bound Brook will be removed (full depth) using standard construction equipment (e.g.,  track-mounted end loaders and excavators). Equipment will require removal and re-
setting at various obstructions (e.g.,, bridges, culverts, dams) in the waterway.  A crane will move equipment over the obstruction.  The number of obstructions will vary based on the length 
of the Brook that is dredged.  Excavated material will be placed in dump trucks and hauled to the processing site.

New Market Pond will be hydraulically dredged (average depth 2.5 feet) to accommodate a cap and the sediment pumped to the processing facility through a pipeline and pumping system.

Vegetation clearing will be limited to areas necessary for access and areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger than 6" in 
diameter).

Temporary access road construction - estimated total for project - 8 entrance areas, 500 feet long, 25 feet wide, aggregate-covered. 

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as dredges have separate mobilization charges based on discussion with vendors.

Labor costs are based on program/project management staffing providing oversight to work crews that are not only directly related to one specific task. 

Site work includes installation and removal of silt fence and silt curtains, installation and removal of temporary fencing to control access to the work areas, particularly around residential or open 
access areas, vegetation and brush removal for access, and construction of temporary access roads into floodplain area for equipment access.

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

Backfill materials will be sampled and analyzed to ensure that material complies with regulations.  One sample will be collected per 2500 cy of backfill or a minimum of 5 tests will be 
conducted per borrow site area per material type.

Treatability testing will be conducted on dewatering effluent (manufactured) to assess water treatment requirements to meet discharge limits.

Additional flow monitoring and modeling in the Brook will be conducted to assess variations in flow that will impact operations.

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Sediment and soil will be characterized for disposal.  Areas that require segregation under TSCA or RCRA will be identified and handled separately during removal operations.

Costs are based on a variety of sources including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost based 
on previous experience.  Costs FOB South Plainfield, New Jersey.  

Estimated schedule for completion of work based on a 1 mg/kg cleanup level for sediment and 1 mg/kg for soil - 24 months (removal) + 6 months restoration.  Schedule assumes that work in the 
floodplain would be performed concurrently with work in the Brook.  Removal rate in the Brook anticipated at ~1000 cy per week (on average); removal rate in floodplain anticipated at ~ 3500 cy 
per week (on averge). 

Pre-design investigations to be conducted prior to the Remedial Design to more thoroughly delineate dredging and excavation areas, profile waste for disposal, determine contact water 
treatment requirements, investigate obstacles to construction, and other site features. 

Topographic map prepared based on low-level aerial photography conducted over the length of Bound Brook, Green Brook, and associated tributaries.  Estimated length of flight - 10 miles.

Basis of Cost

Temporary fencing will be installed around the excavation work area for safety.  Fencing will be re-located as work progresses.

Silt fencing will be installed downgradient of the excavation area(s); silt curtains will be installed downstream of the active work area and around sensitive areas.
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4

5

6

1

2

3

1

2

Wastewater would be discharge to the MCUA udner a temporary approval at an estimated cost of $18,000 per mgd.

More significant repairs to the cover systems will likely be required periodically.  For the floodplain area, these will include the replacement/repair of larger sections of cover soils, the re-grading 
or re-routing of surface water drainage to control erosion, and removal of vegetation.  For estimation purposes, it was assumed that this additional work would be required approximately every 5 
years.  For New Market Pond, repairs wil include the addition of cover soils to maintain cap integrity and replacement of armoring near the dam following large storm events.

Because contaminated sediment would be left in place in New Market Pond and covered with a  cap, annual inspections will be conducted to verify the conditions of the cap and identify any 
repairs necessary to maintain cap integrity.

Because contaminated sediment would be left in place in portions of the floodplain and covered with a  cap, annual inspections will be conducted to verify the conditions of the cap and identify 
any repairs necessary to maintain cap integrity.  In addition, annual cap maintenance to control inappropriate vegetation and burrowing animals will be required

Periodic costs are estimated for one round, one event, one year, etc, as noted in the units.  The estimated timing of the expenditure is used to calculate the PV.

The sediment in existing silt traps adjacent to New Market Pond will be removed once every 5 years unless information developed during the RD suggest a different schedule is warranted.  
Maintenance will include removal of silt from the trap and disposal, passive dewatering, and disposal in a Subtitle D landfill.  

Post-removal confirmatory sampling will be conducted prior to backfilling to determine that removal activities have achieved cleanup goals.  Samples will be collected at a frequency of 5 
per acre for floodplain areas and 3 samples per 100 feet for the Brook.

Periodic surveys will be conducted in the work area (Brook, New Market Pond) to document the work and create a record of field activities.

Speciality contractors will provide specialized package plants for processing facility operations.

 Approximately 5 acres of wetland mitigation will replace 2 acres of wetlands removed during OU2 operations.

A contractor will be retained to provide equipment and operate an on-site dewatering facility.  The system will include a soil washing operation to remove sand and coarser-grained solids 
which are less likely to be contaminated.  Following testing, these materials will be transported to a beneficial use site as appropriate.

A package wastewater treatment plant will be used to treat dewatering effluent, contact water, and decontamination water.  An operator will be on-site while the dewatering plant is 
operating to oversee operations.

O&M Costs (per year)

Periodic Costs (per event)

Following the completion of construction, the processing facility will be decommissioned and removed from the site and the site restored.  Other disturbed areas will be returned to pre-
construction conditions.

It is anticipated that more than 60 acres of wetlands will be disturbed by remediation activities.  This will include not only the areas where soil will be removed but  also areas impacted by 
the construction of access roads and other construction activities.  Access roads will be removed, and wetland areas will be restored and re-planted following the completion of 
construction. 

Disturbed areas will be re-graded prior to restoration to blend with pre-construction conditions.

Site cleanup activities will include the removal of all equipment, cleaning and testing of the paved surface, and restoration of paved areas to pre-construction conditions.

Because the remedy relies on MNR to remediate depositional areas in the streambed, annual monitoring of sediment and water quality will be conducted to ensure that contaminant levels area 
declining and this material is not impacting other areas.

A contact water collection system will be constructed around the perimeter of the material storage bins to collect runoff and divert it to the contact water treatment system.  The  collection 
system will consist of perforated pipes in the storage area draining to a sump(s).  Water will be pumped to the contact water storage tanks for treatment.

An estimated 18 Baker Tanks will be used to store contact water and dewatering effluent. Water will be either recycled to dredge operations to serve as slurry makeup water or treated and 
discharged to Bound Brook.  The number of tanks required may vary over the life of the project.

Prior to off-site disposal, soil will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved material.  The reagent will be mixed with the sediment/soil in a 
pug mill prior to shipment to the disposal facility at an average rate of 10 pounds per ton.

Soil and sediment will be stabilized as necessary in accordance with RCRA land disposal regulations or, potentially, to allow a beneficial use of the material. Additional processing may be 
required based on the final waste characteristics of the sediment and soil. For this FS, it was estimated that approximately 10% of sediment and soils will require stabilization.

Following processing, the soil and sediment will be shipped off-site for disposal. If a beneficial use can be found for the material during the remedial design phase, and the processed 
material meets the material specifications, it may reduce the overall cost of remediation.  For this analysis it was assumed that approximately 90% of the material can be shipped to a 
Subtitle D landfill for disposal, with the remaining going to a Subtitle C landfill.  For the FS, it was assumed that no market was available for beneficial use of the material.

A central processing facility will be constructed for sediment and soil processing.  The assumed location for estimating purposes is in the vicinity of the former New Market Pond dredge spoil 
staging area (approximately RM5).

A temporary metal-framed building will be constructed at the processing facilty to house the dewatering equipment.

The processing facility site will be graded, underlying soil compacted, 6 inches of base course placed, and the surface paved with asphalt to control the release of contaminants to the 
underlying soils.
Asphalt diversion  berms will be constructed around the material staging areas, stormwater control area, decon area to prevent non contact water from entering the areas and to divert 
contact water to containment areas/sump(s).

A screening plant (Grizzly ) will be used to screen large solids  (> 4 inches) from the soil and sediment.

Material staging areas will be constructed for temporary storage of floodplain soil prior to testing and processing (e.g.,  processed materials, hazardous /TSCA material requiring 
segregation, or others as determined during the RD).  The areas will be lined with a geocomposite liner material and jersey barriers to establish the perimeter of each area. Contact water 
from these areas will be collected and processed with other contact water generated at the site. 



 
Table 8-1 

EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: CAPACITOR DEBRIS REMEDIAL ACTION AREA 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Description/Definition Effectiveness Implementability Cost 

No Action None Not applicable No action. - Not effective in reducing contamination. 
- Does not meet RAOs. 

- Easily implemented. 
- Alternative required by NCP. 

None 

Institutional 
Controls and 
Monitoring 

Information 
Devices 

Fish consumption 
advisories 

Continue use of public advisories 
restricting consumption of fish/biota 
from impacted waterways. 

- Effectiveness depends on continued implementation and 
enforcement. 

- Not effective in reducing contamination. 
- Is not protective of wildlife and benthic biota using 

waterway and floodplain. 

- Requires continued cooperation of state and/or local 
officials, and affected property owners. 

- May be used in conjunction with other technologies. 

Negligible 

Governmental 
Controls 

Property use 
restrictions 
(floodplains) 

Restrict development in floodplain; 
employ permit limitations, or other 
land use controls. 

Waterway use 
restrictions  

Continue use of public 
advisories/postings restricting 
recreational use of the impacted 
waterway. 

Data Collection Groundwater 
monitoring, soil and 
sediment 
monitoring 

On-going data collection to monitor 
site conditions to assess the potential 
risk to human health and the 
environment 

Containment Capping Thin layer caps, Clay 
caps, Engineered 
caps,  Armored 
caps, Paved caps 

Placement of clean fill over 
contaminated soil and debris. 
Cap configuration (material and 
thickness) based on contaminants 
and site conditions.  

- Capping is effective in isolating contaminants from 
humans and the environment. 

- Erosional forces from stormwater runoff could reduce 
capping effectiveness over time unless armoring is 
added. 

- There is a potential for cap failure with an impermeable 
cap due to the buildup of groundwater behind the cap.   

- Construction of a cap is technically feasible.  Site 
access may restrict feasibility of cap placement in 
some areas 

- The addition of a cap, without other removal actions, 
could adversely impact flooding. 

- Some clearing of vegetation would be required for 
access. 

- Ability of soil on side slope to support cap is unknown. 
- Certain floodplain areas characterized as wetland 

areas, which will limit cap placement. 

Low to moderate 
capital cost 
(capping only). 
Low O&M cost. 

Removal Excavation  Excavation Excavation can be used to remove 
contaminated soil and debris to 
control the presence and migration 
of contaminants.  When working 
below the water table, water can be 
pumped or diverted from the area to 
be excavated, allowing work to be 
performed under relatively dry 
conditions. 

- Uses conventional construction equipment and systems 
that are readily available. 

- Ability to hydraulically isolate work area is critical to 
effectiveness of this approach to avoid spread of 
contamination. 

- Site specific conditions such as slope stability will impact 
the long-term effectiveness of the cap and needs to be 
addressed during the design phase. 

- Site access points/roads would need to be established 
around site, requiring some clearing of trees and 
vegetation. 

Moderate cost. 

Ex-Situ 
Treatment  

Thermal 
Treatment 

Thermal Desorption  Thermal Treatment Units operating 
at temperatures of 200°F to 700°F.   

- Thermal desorption has been proven effective in the 
destruction of a range of organic contaminants, although 
it will not impact all contaminants.  

- Will not treat inorganics, which may require treatment  

- Sediment will require dewatering prior to treatment. 
- Package plants typically range in size from 20 to 100 

tons per hour. 
- TD was used during OU2 soil remediation to treat  

Moderate cost. 
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Table 8-1 

EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: CAPACITOR DEBRIS REMEDIAL ACTION AREA 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Description/Definition Effectiveness Implementability Cost 

Ex-Situ 
Treatment 
(cont’d) 

Thermal 
Treatment 
(cont’d) 

  using alternative method. 
- Temperatures not hot enough to destroy PCBs and 

PCDD/F. 
- Rocks and non-organic debris in the feed material can 

interfere with the processing. 

contaminated soil; that unit operated at temperatures 
between 700 and 800°F.   

- Coordination with NJDEP required to establish air 
emission standards. 

- Need land for treatment system in proximity to OU4. 

 

 Off-Site 
Treatment 

Thermal Destruction Incinerators operating at 
temperatures of 1400°F to 2000°F. 

- Thermal destruction has been proven effective in the 
destruction of a range of organic contaminants. 

- Would handle material that contains a variety of 
contaminants at elevated concentrations that would 
otherwise each contaminant would need to be treated 
separately. 

- Material will require dewatering prior to treatment. 
- Transportation costs to off-site commercial facility may 

be significant. 
- There is limited capacity at the existing commercial 

facilities and other large remediation projects 
currently ongoing could compete for that capacity. 

- Heavy metals will accumulate in the ash and may 
require disposal in a Subtitle C landfill. 

High cost. 

 RCRA TSDF Contaminated media can be 
transported to licensed RCRA facility 
for treatment and/or disposal. 

- Off-site treatment facilities employ a variety of types of 
treatment systems to manage different contaminants. 

- Facilities are licensed to treat a wide range of 
contaminants. 

- Commercial, licensed facilities are in operation in New 
Jersey and elsewhere. 

- Land disposal regulations may impact the disposal 
requirements for selected materials (see Off-site 
Disposal). 

Potentially high 
transportation 
cost. 
Moderate to high 
cost.  

Disposal / 
Beneficial 
Use  
 

Off-Site 
Disposal 

Disposal off-site in a 
landfill permitted to 
receive TSCA and 
RCRA waste 

Subtitle D landfill, Subtitle C landfill. - Landfilling is an effective disposal method for dredged 
solids. 

- Landfills accept dewatered dredged solids on a case-by-
case basis, subject to material characteristics and permit 
limits. 

- Land disposal restrictions require that materials that 
are characterized as RCRA-hazardous, and that have 
UHCs exceeding the alternative treatment standard for 
UHCs (i.e., 10 times the universal treatment standard) 
must be treated prior to disposal to achieve either a 90 
percent reduction of UHCs or a reduction in UHCs to 
no more than 10 times the UTS. 

- For materials containing more than 50 mg/kg 
concentration of PCBs, disposal in a TSCA permitted 
landfill or thermal treatment via incinerator is 
required. 

- Dredged materials must be dewatered and pass the 
paint filter test for acceptance. 

- Disposal and hauling costs can be significant, 
particularly for waste that must be disposed in a TSCA 
permitted landfill. 

Moderate to high 
cost.  

Disposal / 
Beneficial 
Use 
 

On-Site 
Disposal 

Disposal on-site in a 
facility to approved 
to receive waste 
from the 
remediation project 

An upland confined disposal facility is 
a dedicated disposal facility approved 
to receive treated or untreated waste 
depending on waste characteristics 

- On-site disposal can be effective in managing treated 
and potentially some untreated waste at a remediation 
site. 

- The area is capped to isolate contaminants remaining in 
the waste from the environment.  

- An on-site disposal facility was used for the ultimate 
disposal of treated soil from OU2. 

- Use restrictions required to control how the disposal 
area and surrounding area is used in the future. 

Low to moderate 
cost 
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EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: CAPACITOR DEBRIS REMEDIAL ACTION AREA 
Cornell-Dubilier Electronics Superfund Site 

Feasibility Study 
 

General 
Response 

Action 

Technology 
Class Process Option Description/Definition Effectiveness Implementability Cost 

Disposal / 
Beneficial 
Use (cont’d) Beneficial use 

of soil  

Use as cover soil in a 
landfill, construction 
fill or brownfield 
remediation 
material, mine 
restoration fill 

It may be possible to use either 
treated or untreated soil as fill in 
selected applications.  Potential uses 
for the material are based on the 
quality of the final product. 

- Beneficial re-use of sediment has been successful in a 
number of industrial applications. 

- Effectiveness is based on chemical characteristics of 
material. 

- In addition to meeting RCRA standards, sediment must 
comply with New Jersey RDCSRS or NRDCSRS for 
beneficial use, depending on the proposed end use. 

- Difficult to evaluate options at the conceptual level 
stage since most users want more information than is 
available.  Option should be reevaluated at the 
Remedial Design stage. 

Low cost. 

Notes: 
1. Capital costs refer to costs associated with initial remediation activities; O&M costs refer to ongoing maintenance of the remedy following initial activities 
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Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%
1 PRE-DESIGN INVESTIGATIONS

Topographic survey 2 DAY 5,000$               10,000$             10,000$             500$                   10,500$                  
Sediment sampling 250 SAMPLE 3,000$               750,000$          750,000$          37,500$             787,500$               
Soil sampling 500 SAMPLE 750$                   375,000$          375,000$          18,750$             393,750$               
Geotechnical evaluation 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                  
Waste characterization for disposal 1 LS 15,000$             15,000$             15,000$             750$                   15,750$                  
Backfill sampling and analysis 1 LS 15,000$             15,000$             15,000$             750$                   15,750$                  

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 103,700$          103,700$               
Insurance 2% LS 207,300$          207,300$               
Mobilization

General mobilization 5% LS 490,500$          490,500$               
Excavator 1 LS 10,000$             10,000$             10,000$             10,000$                  
Other equipment mobilization/demobilization 1 LS 50,000$             50,000$             50,000$             50,000$                  

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 1,200 HR 80$                     96,000$             96,000$             4,800$               100,800$               
Project Manager 2,300 HR 60$                     138,000$          138,000$          6,900$               144,900$               
Administrative assistance 1,200 HR 25$                     30,000$             30,000$             1,500$               31,500$                  
Job Superintendent 2,300 HR 60$                     138,000$          138,000$          6,900$               144,900$               
SSHS Officer 2,300 HR 40$                     92,000$             92,000$             4,600$               96,600$                  
Foreman 2,300 HR 50$                     115,000$          115,000$          5,750$               120,750$               
General laborers 2,300 HR 25$                     57,500$             57,500$             2,875$               60,375$                  

General mobile equipment and operators
Street Sweeper 780 HR 85$                     66,300$             66,300$             3,315$               69,615$                  
Water truck 390 HR 75$                     29,250$             29,300$             1,465$               30,765$                  

3 SITE WORK
Silt fence 1,000 LF 1.5$                    1,500$               1,500$               75$                     1,575$                    
Silt curtain 100 LF 30$                     3,000$               3,000$               150$                   3,150$                    
Temporary fencing 500 LF 5$                        2,500$               2,500$               125$                   2,625$                    
Temporary access road 250 SY 15$                     3,750$               3,800$               190$                   3,990$                    
Clear and grub site - trees up to 6" in diameter 4 ACRE 6,500$               26,000$             26,000$             1,300$               27,300$                  
Water diversion system

Coffer dams -8ft (including filling equipment) 50 LF 165$                   8,250$               8,300$               415$                   8,715$                    
Pipelines (dewatering lines only) 150 LF 100$                   15,000$             15,000$             750$                   15,750$                  
Pumping systems (includes generator) 1 EA 50,000$             50,000$             50,000$             2,500$               52,500$                  
Initial installation 1 LS 100,000$          100,000$          100,000$          5,000$               105,000$               

Remove twin culverts
Strip and re-cover riprap 650 CY 5$                        3,250$               3,300$               165$                   3,465$                    
Excavate soil over culverts and stockpile 5,500 CY 15$                     82,500$             82,500$             4,125$               86,625$                  
Remove culverts 1 LS 15,000$             15,000$             15,000$             750$                   15,750$                  
Decon culverts,  break up, recycle 1 LS 1,500$               1,500$               1,500$               75$                     1,575$                    
Haul materials to central processing facility 6,150 LS 10$                     61,500$             61,500$             3,075$               64,575$                  
Regrade brook 5 Day 5,000$               25,000$             25,000$             1,250$               26,250$                  

Re-armor streambanks (use recovered material)
Place armor along creek bed 650 CY 10$                     6,500$               6,500$               325$                   6,825$                    

Excavation  - side slope
Excavator 3 MON 30,000$             90,000$             90,000$             4,500$               94,500$                  
Dozer 3 MON 15,000$             45,000$             45,000$             2,250$               47,250$                  
End loader 3 MON 30,000$             90,000$             90,000$             4,500$               94,500$                  
Dump trucks - 3 trucks 3 MON 45,000$             135,000$          135,000$          6,750$               141,750$               
Re-grading (for slope stability) 5 ACRE 3,500$               17,500$             17,500$             875$                   18,375$                  

Cap
Grading layer 1,400 CY 30$                     42,000$             42,000$             2,100$               44,100$                  
Impermeable cover system - installed 37,500 SF 5$                        187,500$          187,500$          9,375$               196,875$               
Protective/layer 2,800 CY 40$                     112,000$          112,000$          5,600$               117,600$               
Armoring/Buttress toe of slope 1,000 TON 15$                     15,000$             15,000$             750$                   15,750$                  

Excavation  - wetland
Strip soil and vegetation (2 feet) 6,000 CY 5$                        30,000$             30,000$             $1,500 $31,500
Load and haul to processing 6,000 CY 10$                     60,000$             60,000$             $3,000 $63,000
Regrade wetland 2 ACRE 2,500$               5,000$               5,000$               $250 $5,250

Excavation - Factory Street
Protect surrounding structures 1 LS 5,000$               5,000$               5,000$               250$                   5,250$                    
Excavator 1 MON 30,000$             30,000$             30,000$             1,500$               31,500$                  
Dozer 1 MON 15,000$             15,000$             15,000$             750$                   15,750$                  
End loader 1 MON 30,000$             30,000$             30,000$             1,500$               31,500$                  
Dump trucks - 4 trucks 1 MON 60,000$             60,000$             60,000$             3,000$               63,000$                  

Cap - Factory Street
Grading layer 600 CY 30$                     18,000$             18,000$             900$                   18,900$                  
Impermeable cover system - installed 15,625 SF 5$                        78,125$             78,200$             3,910$               82,110$                  
Protective/layer 1,200 CY 40$                     48,000$             48,000$             2,400$               50,400$                  
Vegetatives layer 600 CY 60$                     36,000$             36,000$             1,800$               37,800$                  
Seeding 1 ACRE 2,500$               2,500$               2,500$               125$                   2,625$                    

Div. Description Quantity Unit
Material, Equipment, Labor,  

and OHP
2014 

CONSTRUCTION 
COST TOTAL
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Backfill
Backfill (general) - purchase 4,550 CY 30$                     136,500$          136,500$          $6,825 $143,325
Backfill (organic) - purchase 3,300 CY 50$                     165,000$          165,000$          $8,250 $173,250
Backfill - placement 3,300 CY 10$                     33,000$             33,000$             $1,650 $34,650

Water quality monitoring 3 MON 25,000$             62,500$             62,500$             3,125$               65,625$                  
Air quality monitoring during construction 8 MON 20,000$             160,000$          160,000$          8,000$               168,000$               
Confimatory sample collection and analysis 

Soil 19 EA 1,500$               28,409$             28,500$             $1,425 $29,925
Sediment 14 EA 1,500$               20,455$             20,500$             $1,025 $21,525

Topographic surveys 
Post-excavation 1 EA 5,000$               5,000$               5,000$               250$                   5,250$                    
Final grades 1 EA 5,000$               5,000$               5,000$               250$                   5,250$                    

4 PROCESSING FACILITY
Screening plant - Grizzly for large item removal 9 MON 5,000$               45,000$             45,000$             2,250$               47,250$                  
Water storage tank - rental - 2 tanks 9 MON 2,500$               22,500$             22,500$             1,125$               23,625$                  
Material screening and moisture control

Pug mill and screening plant 9 MON 11,500$             103,500$          103,500$          5,175$               108,675$               
CKD storage bin 9 MON 5,175$               46,575$             46,600$             2,330$               48,930$                  
CKD 43 TON 2,500$               106,250$          106,300$          5,315$               111,615$               

Chemical Stabilization (Metals) 3,800 CY 15$                     57,000$             57,000$             2,850$               59,850$                  
Hauling and disposal -$                    

Subtitle C/TSCA 22,700 TON 165$                   3,745,500$       3,745,500$       187,275$          3,932,775$            
Thermal destruction 2,500 TON 650$                   1,625,000$       1,625,000$       81,250$             1,706,250$            

5 SITE RESTORATION
Site Restoration - Floodplain plus Factory St.

Re-grading 3 ACRE 1,500$               4,500$               4,500$               225$                   4,725$                    
Ripping (compacted soil) 1 ACRE 1,500$               1,500$               1,500$               75$                     1,575$                    
Re-vegetation 3 ACRE 2,500$               7,500$               7,500$               375$                   7,875$                    

Remove and dispose of silt fence and silt barrier 1 LS 5,000$               5,000$               5,000$               250$                   5,250$                    
6 SPECIAL CONSTRUCTION

Dewatering plant operation- sediment 5,500 CY 75$                     412,500$          412,500$          $20,625 $433,125
WWTP rental 9 MON 20,000 180,000$          180,000$          9,000$               189,000$               
WWTP operator 9 MON 5,000 45,000$             45,000$             2,250$               47,250$                  
MCUA discharge fees 9 MON 7,500$               67,500$             67,500$             3,375$               70,875$                  

Subtotal Project 11,486,600$    531,255$          12,017,855$         

Design (20%) - not applied to sediment, soil or debris disposal costs in estimate 1,275,766$            

Project Management (10%) - not applied to sediment, soil or debris disposal costs in estimate 637,883$               

Construction Management (20%) - not applied to sediment, soil or debris disposal costs in estimate 1,275,766$            

Scope Contingency (20%) 2,403,571$            

Bid Contingency (20%) 2,403,571$            

$20,014,412

$14,010,000

$30,020,000

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

1 CAP INSPECTION 2 DAY $5,000 10,000$             10,000$             500$                   10,500$                  
2 CAP MAINTENANCE 4 DAY $5,000 20,000$             20,000$             1,000$               21,000$                  

Subtotal 30,000$             1,500$               31,500$                  

Project Management, Engineering and Technical Assistance (20%) 6,300$                    

Contingency (Bid and Scope) (20%) 6,300$                    

$44,100

$30,000

$70,000

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 O&M COST 
TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)
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Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

1 PERIODIC CAP MAINTENANCE 1 LS 15,000 15,000$             15,000$             750$                   15,750$                  

Subtotal 15,000$             750$                   15,750$                  

Project Management, Engineering and Technical Assistance (20%) 3,150$                    

Contingency (Bid and Scope) (20%) 3,150$                    

$22,000

$20,000

$30,000

Item 
No.

1

2

3

Basis of Cost

Site work includes general preparation activities prior to construction as well as other sitewide activities conducted throughout the construction period.

Sediment and soil will be characterized for disposal.  Areas that require segregation under TSCA or RCRA will be identified and handled separately during removal operations.

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Item 
No.

Description Quantity Unit

Costs are based on a variety of sources, including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost 
based on previous experience.  Costs FOB South Plainfield New Jersey.  

The estimated schedule for completion of field work, including removal, capping and site restoration, is 9 months.  In-water work will be coordinated with in-water work on the SS RAA and GW 
RAA.

Pre-design investigations will need to be conducted prior to the Remedial Design to more thoroughly delineate excavation areas, profile waste for disposal, determine contact water treatment 
requirements, investigate obstacles to construction, and other site features. 

Silt fencing will be installed downgradient of the excavation area(s); silt curtains will be installed downstream of the active work area and around sensitve areas.

Backfill materials will be sampled and analyzed to ensure that material complies with regulations.  One sample will be collected per 2500 cy of backfill or a minimum of 5 tests will be 
conducted per borrow site area per material type.

A ground survey will be performed for the CD RAA and the twin culvert area.  Estimated time in field - 2 days plus preparation of site plan. 

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.
General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges 
based on discussion with vendors.

Labor costs are based on program/project management staffing providing oversight to work crews and are not directly related to one specific task. 

General equipment charges are non-task specific and generally relate to the equipment used to control the impacts of remedial actions on off-site areas.

Sediment samples will be collected to assess the limits of the CD area (horizontal/vertical) along the  Brook upstream and downstream of the twin culverts. A total of 10 samples will be 
collected along each transect.  Transect spacing - one transect every 25 feet for a total distance of 500 feet.

Soil samples will be collected at a frequency of 3 borings for every 50 feet  of length of observed CD in the sideslope - approximately 750 feet. Assume 5 samples for analysis from each 
boring. Along the banks of the brook, samples will be collected at an averge rate of 1 boring per 50 lf of streambank (both sides) with 3 samples per boring. Soil samples will be collected 
at a rate of approximately 5 borings per acre, 2 samples per boring in the floodplain area.  In the Factory Street area, soil samples will be collected on a 10 x 10 ft grid (approximately 13 
rows, average of 8 borings per row, 3 samples per boring).

Vegetation clearing will be limited to the areas necessary for access and the areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger 
than 6" in diameter).

Temporary access road construction off of Spicer Avenue - 200 feet long, 15 feet wide, rocked to limit trackout.

Capacitor debris located in the banks of Bound Brook around the twin culverts will be excavated and removed.  As part of this process, the culverts will be removed and the natural flow 
paths in the brook restored.  Riprap currently used to stabilize the creek bed will be removed, screened/decontaminated, and used in stream re-construction or as fill on-site.

Capital Costs

A water diversion system will be constructed to divert water around the active work area during culvert removal.  A temporary coffer dam (DAM-IT, Fenton, MI) will be used to contain 
the water at the upstream end.  Water will be diverted around the work area within the existing streambed.

Capacitor debris located along the former CDE facility property eastern boundary will be excavated. Based on available data, an area approximately 750 feet in length and 35 feet wide 
will be excavated to a depth of 5 feet (measured perpendicular to slope).  Following excavation, the area will be re-graded to develop a stable slope for capping.

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

Material, Equipment, Labor,  
and OHP 2014 PERIODIC 

COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

A geotechnical evaluation will be prepared to assess slope stability associated with the side slope removal as well as the the removal of the twin culverts.

Temporary fencing will be installed around the excavation work area to control access for safety.  Fencing will be re-located as work progresses.
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4

5

6

1

1

Periodic Costs (per Period)

The cap and surrounding area will be inspected semi-annually to assess condition and identify areas needing repairs.  This inspection will include a site walk and completion of an inspection 
report identifying features such as bare spots (no vegetation), inappropriate vegetation, exposed/damage liner, erosion to cover soils and riprap, etc.  Based on the extent of the damage (if 
any), repair work may be required. The assumed daily rate for this work (labor, equipment, and materials) is $5000 for 1 day twice per year.

For estimation purposes, it was assumed that semi-annual repairs will include minor repairs to cap cover soils and riprap, removal of inappropriate vegetation on side slopes, re-seeding 
areas to restore/improve vegetative cover, and the control of burrowing animals.  The assumed daily rate for this work (labor, equipment, and materials) is $5000 for 2 days twice a year.

Periodic costs are estimated for one round, one event, one year, etc as noted in the units.  The estimated timing of the expenditure is used to calculate the PV.

More significant repairs to the cover system will likely be required periodically.  These will include replacement/repair of larger sections of cover soils, repairs to the impermeable cover, re-
grading or re-routing of surface water drainage from the top of the slope to control erosion, and additional buttressing for slope stability.  For estimation purposes, it was assumed that 
additional work would be required approximately every 5 years.  The assumed cost for this work (labor, equipment, and materials) is $15,000.

Adjacent floodplain soils (approximately 2 acres) with PCB concentrations exceeding 1 ppm  will be excavated using standard construction excavation equipment such as track-mounted 
end loaders and excavators, and loaded into trucks for transport to the processing facility.  The average depth of excavation is assumed to be 2 foot over impacted areas.  

Water quality will be monitored downstream of the dredging operations.

Air quality will be monitored during removal activities and at the processing facility during operations.  Monitoring will include VOCs, PCBs, and fugitive dust.  

Post-removal confirmatory sampling will be conducted prior to backfilling to determine that removal activities have achieved cleanup goals.  Samples will be collected at a frequency of 5 
samples per acre for soil and 3 per 100 lf for sediment. 

Surveys will be conducted in the work area following soil removal and following reconstruction of the area.

O&M Costs (per Year)

Contact water storage tank(s) will be used to store water that has come into contact with contaminated materials generated at the site.  Wastewater from dewatering operations will 
also be stored in the contact water storage tank.  Excess water will be treated and discharged to Bound Brook or MCUA.  The estimated cost in this estimate assumes discharge to Bound 
Brook.

Rip-rap will be placed at the toe of the slope following cap construction to buttress the slope for stability and protect cap from flooding in the brook.

Disturbed areas will be re-graded prior to restoration to blend with pre-construction conditions.

Site cleanup activities will include the removal of all equipment, and the removal or repair of paved areas.

The processing facility constructed under the SS RAAs will be used for sediment and soil processing.  Incremental costs for use of these facilities have been included in the cost estimate for 
budgeting purposes.

Factory Street soils (adajcent to sideslope area near Spicer Avenue) with PCB concentrations exceeding 1 ppm  will be excavated using standard construction excavation equipment such 
as track-mounted end loaders and excavators, and loaded into trucks for transport to the processing facility.  The average depth of excavation is assumed to be 3ft over impacted areas.  
Following excavation, the area will be covered with an impermeable cover, protective soil layer, organic soils, and seeded.

Pricing for sideslope removal and Factory Street removal based on monthly charges due to the likelihood that work would be intermittent to allow time to excavate and evaluate 
materials encountered in the fill.

It is anticipated that approximately 2 acres of wetlands will be disturbed under this alternative.  This will include not only the areas where contaminated soil will be removed, but also the areas 
impacted by access road construction and other construction activities.  Access roads will be removed, the soils will be stripped, graded, and replaced with new organic soils, and the areas re-
vegetated.  Wetland areas will be backfilled to existing grades and topped with a 1 foot layer of organic soil prior to re-planting with appropriate vegetation. 

Soil and sediment will be stabilized as necessary in accordance with RCRA land disposal regulations. Additional processing may be required based on the final waste characteristics of the 
sediment and soil. For this FS, it has been estimated that approximately 25% of soils will require stabilization.

Following processing, the remainder of the  soil and sediment will be shipped off-site for disposal.  For this analysis it was assumed that the material would be shipped to a Subtitle C 
landfill for disposal.

Thermal destruction (off-site processing) could be required if the concentration of certain contaminants in the soil exceeds regulation thresholds.  For this analysis, it was assumed that 
10% of the material from the capacitor debris area would require thermal destruction at an off-site facility based on its waste characteristics. 

Following the removal of contaminated soil, an impermeable cap will be constructed over the remaining contaminants.  The multi-layer cap will include a 1-foot grading layer over the 
existing soil, a geomembrane liner,  and a 2-foot protective layer over the liner.

Prior to off-site disposal, sediment and soil will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved material as necessary to pass the paint filter 
test.  The reagent will be mixed with the sediment/soil in a pug mill prior to shipment to the disposal facility.  Approximately 40% of the material will require moisture-conditioning.

The soil and sediment processing facility constructed to process material under the SS RAA will be used to process materials generated under CD-2.  Costs included in this estimate represent 
incremental costs for the additional time/material spent processing materials from CD-2.  Costs for decommissioning and site reconstruction are included under the SS RAA.



Table 8-3
ALTERNATIVE CD-3 - FULL DEPTH EXCAVATION, THERMAL DESORPTION, AND ON-SITE BURIAL OF RESIDUALS

Cornell-Dubilier Electronics Superfund Site
Feasibilty Study

Opinion of Probable Costs

Bound Brook OU4 RI/FS Page 1 of 4 2014

Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%
1 PRE-DESIGN INVESTIGATIONS

Topographic surveys 2 DAY 5,000$               10,000$             10,000$             $500 $10,500
Sediment sampling 250 SAMPLE 3,000$               750,000$          750,000$          $37,500 $787,500
Soil sampling 800 SAMPLE 750$                   600,000$          600,000$          $30,000 $630,000
Geotechnical evaluation 1 LS 30,000$             30,000$             30,000$             $1,500 $31,500
Waste characterization for disposal 1 LS 15,000$             15,000$             15,000$             $750 $15,750
Backfill sampling and analysis 1 LS 15,000$             15,000$             15,000$             $750 $15,750
Wastewater treatability testing 1 LS 25,000$             25,000$             25,000$             $1,250 $26,250

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 200,400$          $200,400
Insurance 2% LS 400,800$          $400,800
Mobilization

General mobilization 5% LS 951,300$          $951,300
Excavator 1 LS 10,000$             10,000$             10,000$             $10,000
Other equipment mobilization/demobilization 1 LS 50,000$             50,000$             50,000$             $50,000

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 1,400 HR 80$                     112,000$          112,000$          $5,600 $117,600
Project Manager 2,900 HR 60$                     174,000$          174,000$          $8,700 $182,700
Administrative assistance 1,400 HR 25$                     35,000$             35,000$             $1,750 $36,750
Job Superintendent 2,900 HR 60$                     174,000$          174,000$          $8,700 $182,700
SSHS Officer 2,900 HR 40$                     116,000$          116,000$          $5,800 $121,800
Foreman 2,900 HR 50$                     145,000$          145,000$          $7,250 $152,250
General laborers 2,900 HR 25$                     72,500$             72,500$             $3,625 $76,125

General mobile equipment and operators
Street sweeper 950 HR 85$                     80,750$             80,800$             $4,040 $84,840
Water truck 480 HR 75$                     36,000$             36,000$             $1,800 $37,800

3 SITE WORK
Silt fence 1,000 LF 1.5$                    1,500$               1,500$               $75 $1,575
Silt curtain 100 LF 30$                     3,000$               3,000$               150$                   3,150$                    
Temporary fencing 500 LF 5$                        2,500$               2,500$               $125 $2,625
Temporary access road 250 SY 15$                     3,750$               3,800$               $190 $3,990
Clear and grub site - trees up to 6" diameter 2 ACRE 6,500$               13,000$             13,000$             $650 $13,650
Water diversion system

Coffer dams - 8ft (including filling equipment) 50 LF 165$                   8,250$               8,300$               $415 $8,715
Pipelines (dewatering lines only) 150 LF 100$                   15,000$             15,000$             $750 $15,750
Pumping systems (includes generator) 1 EA 50,000$             50,000$             50,000$             $2,500 $52,500
Initial installation 1 LS 100,000$          100,000$          100,000$          $5,000 $105,000

Remove twin culverts
Strip and re-cover riprap 650 CY 5$                        3,250$               3,300$               $165 $3,465
Excavate soil over culverts and stockpile 5,500 CY 15$                     82,500$             82,500$             $4,125 $86,625
Remove twin culverts 1 LS 15,000$             15,000$             15,000$             $750 $15,750
Decon culverts, recycle 1 LS 1,500$               1,500$               1,500$               $75 $1,575
Haul materials to central processing facility 6,150 LS 10$                     61,500$             61,500$             3,075$               64,575$                  
Re-grade brook 5 Day 5,000$               25,000$             25,000$             $1,250 $26,250

Re-armor streambanks (use recovered material)
Place armor along creek bed 650 CY 10$                     6,500$               6,500$               325$                   6,825$                    

Excavation  - side slope
Excavator 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                  
Dozer 2 MON 15,000$             30,000$             30,000$             $1,500 $31,500
End loader 2 MON 30,000$             60,000$             60,000$             $3,000 $63,000
Dump trucks - 4 trucks 2 MON 60,000$             120,000$          120,000$          $6,000 $126,000
Re-grading 5 ACRE 3,500$               17,500$             17,500$             $875 $18,375

Excavation  - below grade
Excavator 3 MON 30,000$             90,000$             90,000$             4,500$               94,500$                  
Dump trucks - 4 trucks 3 MON 60,000$             180,000$          180,000$          $9,000 $189,000
Armoring/Buttress toe of slope 1,000 TON 15$                     15,000$             15,000$             750$                   15,750$                  

Excavation  - wetland
Strip soil and vegetation (2 feet) 6,000 CY 5$                        30,000$             30,000$             $1,500 $31,500
Load and haul to processing 6,000 CY 10$                     60,000$             60,000$             $3,000 $63,000
Regrade wetland 2 ACRE 2,500$               5,000$               5,000$               $250 $5,250

Excavation - Factory Street
Protect surrounding structures 1 LS 5,000$               5,000$               5,000$               250$                   5,250$                    
Excavator 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                  
Dozer 2 MON 15,000$             30,000$             30,000$             1,500$               31,500$                  
End loader 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                  
Dump trucks - 3 trucks 2 MON 45,000$             90,000$             90,000$             4,500$               94,500$                  

Backfill
Backfill (general) - purchase 24,000 CY 30$                     720,000$          720,000$          $36,000 $756,000
Backfill (general) - placment 24,000 CY 10$                     240,000$          240,000$          $12,000 $252,000
Backfill (organic) - purchase 3,300 CY 50$                     165,000$          165,000$          $8,250 $173,250
Backfill - placement 3,300 CY 10$                     33,000$             33,000$             $1,650 $34,650

Unit
Material, Equipment, Labor,  

and OHP
2014 

CONSTRUCTION 
COST TOTAL

Div. Description Quantity
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Water quality monitoring 3 MON 25,000$             62,500$             62,500$             $3,125 $65,625
Air quality monitoring during construction 10 MON 20,000$             200,000$          200,000$          $10,000 $210,000
Confimatory sample collection and analysis 

Soil 22 EA 1,500$               33,381$             33,400$             $1,670 $35,070
Sediment 14 EA 1,500$               20,455$             20,500$             $1,025 $21,525

Topographic surveys 
Post-excavation 1 EA 5,000$               5,000$               5,000$               $250 $5,250
Final grades 1 EA 5,000$               5,000$               5,000$               $250 $5,250

4 PROCESSING FACILITY
Screening plant - Grizzly for large item removal 11 MON 5,000$               55,000$             55,000$             $2,750 $57,750
Water storage tank - rental 11 MON 2,500$               27,500$             27,500$             $1,375 $28,875
Chemical Stabilization (Metals) 9,000 CY 15$                     135,000$          135,000$          6,750$               141,750$               
On-site disposal

Strip existing cap 5,400 CY 5$                        27,000$             27,000$             1,350$               28,350$                  
Off-site disposal/recycle asphalt 5,400 CY 70$                     378,000$          378,000$          18,900$             396,900$               
Strip paving subgrade materials 8,100 CY 5$                        40,500$             40,500$             2,025$               42,525$                  
Hauling/backfill 32,000 CY 5$                        160,000$          160,000$          8,000$               168,000$               
Compact/grade 32,000 CY 5$                        160,000$          160,000$          8,000$               168,000$               
Modifications/repair stormwater collection system 1 LS 25,000$             25,000$             25,000$             1,250$               26,250$                  
Replace/compact subgrade soils 8,100 CY 35$                     283,500$          283,500$          14,175$             297,675$               
Replace asphalt cap 48,400 SY 15$                     726,000$          726,000$          36,300$             762,300$               

Off-site disposal (non treatable materials)
Subtitle C/TSCA 4,100 TON 165$                   676,500$          676,500$          33,825$             710,325$               
Thermal destruction 1,400 TON 650$                   910,000$          910,000$          45,500$             955,500$               

5 SITE RESTORATION
Site Restoration - Earthwork

Re-grading 3 ACRE 1,500$               4,500$               4,500$               225$                   4,725$                    
Ripping (compacted soil) 1 ACRE 1,500$               1,500$               1,500$               75$                     1,575$                    
Re-vegetation 3 ACRE 2,500$               7,500$               7,500$               375$                   7,875$                    

Remove and dispose of silt fence and silt barrier 1 LS 5,000$               5,000$               5,000$               250$                   5,250$                    
6 SPECIAL CONSTRUCTION

Dewatering plant operation- sediment 5,500 CY 75$                     412,500$          412,500$          $20,625 $433,125
Thermal desorption operation

Set up processing area, utilities, etc. 1 LS 100,000$          100,000$          100,000$          5,000$               105,000$               
Regulatory consultations 1 LS 100,000$          100,000$          100,000$          5,000$               105,000$               
Mobilization 1 LS 2,500,000$       2,500,000$       2,500,000$       125,000$          2,625,000$            
Peformance testing 1 LS 250,000$          250,000$          250,000$          12,500$             262,500$               
Equipment operating costs 47,500 TON 150$                   7,125,000$       7,125,000$       356,250$          7,481,250$            

WWTP rental 11 MON 20,000$             220,000$          220,000$          11,000$             231,000$               
WWTP operator 11 MON 5,000$               55,000$             55,000$             2,750$               57,750$                  
MCUA discharge fees 11 MON 15,000$             165,000$          165,000$          8,250$               173,250$               

Subtotal Project 21,342,100$    986,480$          22,328,580$         

Design (20%) - not applied to sediment, soil or debris disposal costs in estimate 4,465,716$            

Project Management (10%) - not applied to sediment, soil or debris disposal costs in estimate 2,232,858$            

Construction Management (20%) - not applied to sediment, soil or debris disposal costs in estimate 4,465,716$            

Scope Contingency (20%) 4,465,716$            

Bid Contingency (20%) 4,465,716$            

$42,424,302

$29,700,000

$63,640,000

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO ANNUAL O&M

Subtotal -$                    -$                    -$                         

Project Management, Engineering and Technical Assistance (20%) -$                         

Contingency (Bid and Scope) (20%) -$                         

$0

$0

$0

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 O&M COST 
TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)
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Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO PERIODIC O&M

Subtotal -$                    -$                    -$                         

Project Management, Engineering and Technical Assistance (20%) -$                         

Contingency (Bid and Scope) (20%) -$                         

$0

$0

$0

Item 
No.

1

2

3

Adjacent floodplain soils (approximately 2 acres) with PCB concentrations exceeding 1 ppm  will be excavated using standard construction excavation equipment such as track-mounted 
end loaders and excavators, and loaded into trucks for transport to the processing facility.  The average depth of excavation is assumed to be 2 foot over impacted areas.  

Soil samples will be collected at a frequency of 3 borings for every 50 feet  of length of observed CD in the sideslope - approximately 750 feet. Assume 5 samples for analysis from each 
boring. Along the banks of the brook, samples will be collected at an averge rate of 1 boring per 50 lf of streambank (both sides) with 3 samples per boring. Soil samples will be collected 
at a rate of approximately 5 borings per acre, 2 samples per boring in the floodplain area.  In the Factory Street area, soil samples will be collected on a 10 x 10 ft grid (approximately 13 
rows, average of 8 borings per row, 3 samples per boring).

Sediment samples will be collected to assess the limits of the CD area (horizontal/vertical) along the  Brook upstream and downstream of the twin culverts. A total of 10 samples will be 
collected along each transect.  Transect spacing - one transect every 25 feet for a total distance of 500 feet.

A ground survey will be performed for the CD RAA and twin culvert area.  Estimated time in field - 2 days plus preparation of site plan.

Labor costs are based on program/project management staffing providing oversight to work crews and are not directly related to one specific task. 

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Basis of Cost

Costs are based on a variety of sources, including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost 
based on previous experience.  Costs FOB South Plainfield New Jersey.  

The estimated schedule for completion of field work, including removal and site restoration, is 11 months. In-water work will be coordinated with in-water work on the SS RAA and GW RAA.

A geotechnical evaluation will be prepared to assess slope stability associated with the side slope removal as well as the the removal of the twin culverts.

Backfill material will be sampled and analyzed to ensure that material complies with regulations.  One sample will be collected per 2500 cy of backfill or a minimum of 5 tests will be 
conducted per borrow site area per material type.

Sediment and soil will be characterized for disposal.  Areas that require segregation under TSCA or RCRA will be identified and handled separately during removal operations.

Capacitor debris located in the banks of Bound Brook around the twin culverts will be excavated and removed.  As part of this process, the culverts will be removed and the natural flow 
paths in the Brook restored.  Riprap currently used to stabilize the creek bed will be removed, screened/decontaminated, and used in stream re-construction or as fill on-site.

Silt fencing will be installed downgradient of the excavation area(s); silt curtains will be installed downstream of active work areas and around sensitve areas.

Temporary fencing will be installed around the excavation work area for safety.  Fencing will be re-located as work progresses.

Vegetation clearing will be limited to areas necessary for access and areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger than 6" 
in diameter).

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 PERIODIC 
COST TOTAL

Pre-design investigations will need to be conducted prior to the Remedial Design to more thoroughly delineate excavation areas, profile waste for disposal, determine contact water treatment 
requirements, investigate obstacles to construction, and other site features. 

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges 
based on discussion with vendors.

Site work includes general preparation activities prior to construction as well as other site wide activities conducted throughout the construction period.

Temporary access road construction off of Spicer Avenue - 200 feet long, 15 feet wide, rocked to limit trackout.

A water diversion system will be constructed to divert water around the active work area.  A temporary coffer dam (DAM-IT, Fenton, MI) will be used to contain the water at the 
upstream end.  Water will be diverted around the work area within the existing streambed.

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 
Bonding (1%) and Insurance Costs (2%) were calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

Capacitor debris located along the former CDE facility property eastern boundary will be excavated. Based on available data, an area approximately 750 feet in length and 35 feet wide 
will be excavated to an average depth of 10 feet.  Following excavation, the area will be backfilled and re-graded to develop a stable slope, then armored or re-vegetated as appropriate.

Capital Costs
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4

5

6

No annual O&M costs are anticipated.

No periodic O&M costs are anticipated.

Factory Street soils (adajcent to sideslope area near Spicer Avenue) with PCB concentrations exceeding 1 ppm  will be excavated using standard construction excavation equipment such 
as track-mounted end loaders and excavators, and loaded into trucks for transport to the processing facility.  The average depth of excavation is assumed to be 10 ft over impacted areas.  

O&M Costs (per Year)

Periodic Costs (per Period)

Following treatment, the soil and sediment will be buried on-site in the existing OU2 soil disposal area.  This will entail stripping the existing asphalt cap and cover soils, placing the soil 
and sediment in the disposal area, compacting and grading, restoring the cover system, and repairing impacted portions of the  stormwater collection system and other site restoration 
activities.   Based on an estimated volume of 30,000 cy, the fill depth will average 1.5 to 2 ft if spread over a 10 acre area.

Long-term site monitoring is not anticipated to be necessary in the removal areas. It was assumed that costs associated with monitoring of the burial site would continue as an OU2 
management function.

Site cleanup activities will include the removal of all equipment and paving, and cleaning and repair.

Pricing for sideslope removal and Factory Street removal based on monthly charges due to the likelihood that work would be intermittent to allow time to excavate and evaluate 
materials encountered in the fill.

The processing facility constructed under the SS RAAs will be used for sediment and soil processing.  Incremental costs for use of these facilities have been included in the cost estimate for 
budgeting purposes.

Soil and sediment will be stabilized as necessary in accordance with RCRA land disposal regulations. Additional processing may be required based on the final waste characteristics of the 
sediment and soil. For this FS, it has been estimated that approximately 25% of soils will require stabilization.

Disturbed areas will be re-graded prior to restoration to blend with pre-construction conditions.

It is anticipated that approximately 2 acres of wetlands will be disturbed under this alternative.  This will include not only the areas where contaminated soil will be removed but also the areas 
impacted by the access road construction and other construction activities.  Access roads will be removed, soils will be stripped, graded, replaced with new organic soils, and the areas re-
vegetated.  Wetland areas will be backfilled to existing grades and topped with a 1 foot layer of organic soil prior to re-planting with appropriate vegetation. 

Air quality will be monitored during removal activities and at the processing facility during operations.  Monitoring will include VOCs, PCBs, and fugitive dust.  

Post-removal confirmatory sampling will be conducted prior to backfilling to determine that removal activities have achieved cleanup goals.  Samples will be collected at a frequency of 5 
samples per acre for soil and 3 per 100 lf for sediment. 

Soil and sediment will transported to the SS RAA processing area for dewatering.  Following dewatering, material requiring additional treatment will be treated by thermal desorption to 
treat the contaminants to less than 10 ppm based on OU2 ROD requirements. It is estimated that approximately 90% of the material will require thermal treatment and the remainder 
will be disposed of without treatment. Of the material requiring treatment, it is estimated that approximately 75 percent of the material will be suitable for treatment (non suitable 
materials include inorganic debris, capicators, rocks, etc.)  Suitable excavated material (treated and untreated)  will be placed directly in the existing OU2 treated soil disposal area.  Non-
treatable material will be shipped off-site for disposal in accordance with state and federal regulations.

The soil and sediment processing facility constructed to process material under SS RAA will be used to process materials generated under  CD-3.  Costs included in this estimate represent 
incremental costs for the additional time/material spent processing materials from CD-3.  Costs for decommissioning and site re-construction are included under the SS RAA.

Surveys will be conducted in the work area following soil removal and following re-construction of the area.

Water quality will be monitored downstream of the dredging operations.

Contact water storage tank(s) will be used to store water that has come into contact with contaminated materials generated at the site.  Wastewater from dewatering operations will 
also be stored in the contact water storage tank.  Excess water will be treated and discharged to Bound Brook or MCUA.  The estimated cost in this estimate assumes discharge to Bound 
Brook.
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Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%
1 PRE-DESIGN INVESTIGATIONS

Topographic surveys 2 DAY 500$                  1,000$               1,000$               50$                     1,050$                    
Sediment sampling 200 SAMPLE 3,000$               600,000$          600,000$          30,000$             630,000$               
Soil sampling 800 SAMPLE 750$                  600,000$          600,000$          30,000$             630,000$               
Geotechnical evaluation 1 LS 30,000$             30,000$             30,000$             1,500$               31,500$                 
Waste characterization for disposal 1 LS 15,000$             15,000$             15,000$             750$                  15,750$                 
Backfill sampling and analysis 1 LS 15,000$             15,000$             15,000$             750$                  15,750$                 
Wastewater treatability testing 1 LS 25,000$             25,000$             25,000$             1,250$               26,250$                 

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 183,200$          183,200$               
Insurance 2% LS 366,400$          366,400$               
Mobilization

General mobilization 5% LS 869,400$          869,400$               
Excavator 1 LS 10,000$             10,000$             10,000$             10,000$                 
Other equipment mobilization/demobilization 1 LS 50,000$             50,000$             50,000$             50,000$                 

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 1,400 HR 80$                     112,000$          112,000$          5,600$               117,600$               
Project Manager 2,900 HR 60$                     174,000$          174,000$          8,700$               182,700$               
Administrative assistance 1,400 HR 25$                     35,000$             35,000$             1,750$               36,750$                 
Job Superintendent 2,900 HR 60$                     174,000$          174,000$          8,700$               182,700$               
SSHS Officer 2,900 HR 40$                     116,000$          116,000$          5,800$               121,800$               
Foreman 2,900 HR 50$                     145,000$          145,000$          7,250$               152,250$               
General laborers 2,900 HR 25$                     72,500$             72,500$             3,625$               76,125$                 

General mobile equipment and operators
Street sweeper 950 HR 85$                     80,750$             80,800$             4,040$               84,840$                 

Water truck 480 HR 75$                     36,000$             36,000$             1,800$               37,800$                 
3 SITE WORK

Silt fence 1,000 LF 1.5$                    1,500$               1,500$               75$                     1,575$                    
Silt curtain 100 LF 30$                     3,000$               3,000$               150$                  3,150$                    
Temporary fencing 500 LF 5$                       2,500$               2,500$               125$                  2,625$                    
Temporary access road 250 SY 15$                     3,750$               3,800$               190$                  3,990$                    
Clear and grub site - trees upto 6" diameters 2 ACRE 6,500$               13,000$             13,000$             650$                  13,650$                 
Water diversion system

Coffer dams -8ft (including filling equipment) 50 LF 165$                  8,250$               8,300$               415$                  8,715$                    
Pipelines (dewatering lines only) 150 LF 100$                  15,000$             15,000$             750$                  15,750$                 
Pumping systems (includes generator) 1 EA 50,000$             50,000$             50,000$             2,500$               52,500$                 
Initial installation 1 LS 100,000$          100,000$          100,000$          5,000$               105,000$               

Remove twin culverts
Strip and recover riprap 650 CY 5$                       3,250$               3,300$               165$                  3,465$                    
Excavate soil over culverts and stockpile 5,500 CY 15$                     82,500$             82,500$             4,125$               86,625$                 
Remove Twin Culverts 1 LS 15,000$             15,000$             15,000$             750$                  15,750$                 
Decon culverts, recycle 1 LS 1,500$               1,500$               1,500$               75$                     1,575$                    
Haul materials to central processing facility 6,150 CY 10$                     61,500$             61,500$             3,075$               64,575$                 
Re-grade brook 5 Day 5,000$               25,000$             25,000$             1,250$               26,250$                 

Re-armor streambanks (use recovered material)
Place armor along creek bed 650 CY 10$                     6,500$               6,500$               325$                  6,825$                    

Excavation  - side slope
Excavator 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                 
Dozer 2 MON 15,000$             30,000$             30,000$             1,500$               31,500$                 
End loader 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                 
Dump trucks - 4 trucks 2 MON 60,000$             120,000$          120,000$          6,000$               126,000$               
Re-grading 1 ACRE 2,500$               2,500$               2,500$               125$                  2,625$                    

Excavation  - below grade
Excavator 3 MON 30,000$             90,000$             90,000$             4,500$               94,500$                 
Dump trucks - 4 trucks 3 MON 60,000$             180,000$          180,000$          9,000$               189,000$               
Armoring/Buttress toe of slope 1,000 TON 15$                     15,000$             15,000$             750$                  15,750$                 

Excavation  - wetland
Strip soil and vegetation (2 feet) 6,000 CY 5$                       30,000$             30,000$             1,500$               31,500$                 
Load and haul to processing center 6,000 CY 10$                     60,000$             60,000$             3,000$               63,000$                 
Regrade wetland 2 ACRE 2,500$               5,000$               5,000$               250$                  5,250$                    

Excavation - Factory Street
Protect surrounding structures 1 LS 5,000$               5,000$               5,000$               250$                  5,250$                    
Excavator 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                 
Dozer 2 MON 15,000$             30,000$             30,000$             1,500$               31,500$                 
End loader 2 MON 30,000$             60,000$             60,000$             3,000$               63,000$                 
Dump trucks - 4 trucks 2 MON 60,000$             120,000$          120,000$          6,000$               126,000$               

Backfill
Backfill (general) - purchase 24,000 CY 30$                     720,000$          720,000$          36,000$             756,000$               
Backfill (general) - placment 24,000 CY 10$                     240,000$          240,000$          12,000$             252,000$               
Backfill (organic) - purchase 3,300 CY 50$                     165,000$          165,000$          8,250$               173,250$               
Backfill - placement 3,300 CY 10$                     33,000$             33,000$             $1,650 $34,650

Water quality monitoring 3 MON 25,000$             62,500$             62,500$             3,125$               65,625$                 
Air quality monitoring during construction 10 MON 20,000$             200,000$          200,000$          10,000$             210,000$               
Confimatory sample collection and analysis 

Soil 22 EA 1,500$               33,381$             33,400$             1,670$               35,070$                 
Sediment 14 EA 1,500$               20,455$             20,500$             1,025$               21,525$                 

Div. Description Quantity Unit
Material, Equipment, Labor,  

and OHP
2014 

CONSTRUCTION 
COST TOTAL
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Topographic surveys 
Post-excavation 1 EA 5,000$               5,000$               5,000$               250$                  5,250$                    
Final grades 1 EA 5,000$               5,000$               5,000$               250$                  5,250$                    

4 PROCESSING FACILITY
Screening plant - Grizzly for large item removal 11 MON 5,000$               55,000$             55,000$             2,750$               57,750$                 
Water storage tank - rental - 2 tanks 11 MON 2,500$               27,500$             27,500$             1,375$               28,875$                 
Material screening and moisture control

Pug mill and screening plant 11 MON 11,500$             126,500$          126,500$          6,325$               132,825$               
CKD storage bin 11 MON 5,175$               56,925$             57,000$             2,850$               59,850$                 
CKD 135 TON 2,500$               337,500$          337,500$          16,875$             354,375$               

Chemical Stabilization (Metals) 8,100 CY 15$                     121,500$          121,500$          6,075$               127,575$               
Hauling and disposal -$                   

Subtitle C/TSCA 48,100 TON 165$                  7,936,500$       7,936,500$       396,825$          8,333,325$            
Thermal destruction 5,300 TON 650$                  3,445,000$       3,445,000$       172,250$          3,617,250$            

5 SITE RESTORATION
Site Restoration - Earthwork

Re-grading 3 ACRE 1,500$               4,500$               4,500$               225$                  4,725$                    
Ripping (compacted soil) 1 ACRE 1,500$               1,500$               1,500$               75$                     1,575$                    
Re-vegetation 3 ACRE 2,500$               7,500$               7,500$               375$                  7,875$                    

Remove and dispose of silt fence and silt barrier 1 LS 2,500$               2,500$               2,500$               125$                  2,625$                    
6 SPECIAL CONSTRUCTION

Dewatering plant operation- sediment 5,500 CY 75$                     412,500$          412,500$          20,625$             433,125$               
WWTP rental 11 MON 20,000$             220,000$          220,000$          11,000$             231,000$               
WWTP operator 11 MON 5,000$               55,000$             55,000$             2,750$               57,750$                 
MCUA discharge fees 11 MON 15,000$             165,000$          165,000$          8,250$               173,250$               

Subtotal Project 19,489,600$     900,530$          20,390,130$         

Design (20%) - not applied to disposal costs in estimate 1,687,911$            

Project Management (10%) - not applied to sediment, soil or debris disposal costs in estimate 843,956$               

Construction Management (20%) - not applied to sediment, soil or debris disposal costs in estimate 1,687,911$            

Scope Contingency (20%) 4,078,026$            

Bid Contingency (20%) 4,078,026$            

$32,765,960

$22,940,000

$49,150,000

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO ANNUAL O&M

Subtotal -$                   -$                   -$                        

Project Management, Engineering and Technical Assistance (20%) -$                        

Contingency (Bid and Scope) (20%) -$                        

$0

$0

$0

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO PERIODIC O&M
-$                        

Subtotal -$                   -$                   -$                        

Project Management, Engineering and Technical Assistance (20%) -$                        

Contingency (Bid and Scope) (20%) -$                        

$0

$0

$0

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

2014 O&M COST 
TOTAL

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 PERIODIC 
COST TOTAL

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)
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Item 
No.

1

2

3

4

Sediment samples will be collected to assess the limits of the CD area (horizontal/vertical) along the  Brook upstream and downstream of the twin culverts. A total of 10 samples will be 
collected along each transect.  Transect spacing - one transect every 25 feet for a total distance of 500 feet.

Soil samples will be collected at a frequency of 3 borings for every 50 feet  of length of observed CD in the sideslope - approximately 750 feet. Assume 5 samples for analysis from each 
boring. Along the banks of the brook, samples will be collected at an averge rate of 1 boring per 50 lf of streambank (both sides) with 3 samples per boring. Soil samples will be collected at a 
rate of approximately 5 borings per acre, 2 samples per boring in the floodplain area.  In the Factory Street area, soil samples will be collected on a 10 x 10 ft grid (approximately 13 rows, 
average of 8 borings per row, 3 samples per boring).

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

Silt fencing will be installed downgradient of the excavation area(s); silt curtains will be installed downstream of active work areas and around sensitve areas.

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

Sediment and soil will be characterized for disposal.  Areas that require segregation under TSCA or RCRA would be identified and handled separately during removal operations.

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges based 
on discussion with vendors.

Labor costs are based on program/project management staffing providing oversight to work crews and are not directly related to one specific task. 

Pre-design investigations will need to be conducted prior to the Remedial Design to more thoroughly delineate dredging and excavation areas, profile waste for disposal, determine contact water 
treatment requirements, investigate obstacles to construction, and other site features. 

A ground survey will be performed for the CD RAA and twin culvert area.  Estimated time in field - 2 days plus preparation of site plan.

Capital Costs

A geotechnical evaluation will be prepared to assess slope stability associated with the sideslope removal as well as the the removal of the twin culverts.

Backfill material will be sampled and analyzed to ensure that material complies with regulations.  One sample will be collected per 2500 cy of backfill or a minimum of 5 tests will be 
conducted per borrow site area per material type.

Site work includes general preparation activities prior to construction as well as other sitewide activities conducted throughout the construction period. 

Estimated schedule for completion of field work including removal and site restoration - 11 months.  In-water work will be coordinated with in-water work on SS RAA and GW RAA.

Basis of Cost

Costs are based on a variety of sources, including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost based 
on previous experience.  Costs FOB South Plainfield New Jersey.  

Surveys will be conducted in the work area following soil removal and following reconstruction of the area.

Contact water storage tank(s) will be used to store water that has come into contact with contaminated materials generated at the site.  Wastewater from dewatering operations will also 
be stored in the contact water storage tank.  Excess water will be treated and discharged to Bound Brook or MCUA.  The estimated cost in this estimate assumes discharge to Bound Brook.

The soil and sediment processing facility constructed to process material under SS RAA will be used to process materials generated under CD-4.  Costs included in this estimate represent 
incremental costs for the additional time/material spent processing materials from CD-4.  Costs for decommissioning and site reconstruction are included under the SS RAA.

Post-removal confirmatory sampling will be conducted prior to backfilling to determine that removal activities have achieved cleanup goals.  Samples will be collected at a frequency of 5 
samples per acre for soil and 3 per 100 lf for sediment. 

Pricing for sideslope removal and Factory Street removal based on monthly charges due to the likelihood that work would be intermittent to allow time to excavate and evaluate materials 
encountered in the fill.

Temporary fencing will be installed around the excavation work area for safety.  Fencing will be re-located as work progresses.

Temporary access road construction off of Spicer Avenue - 200 feet long, 15 feet wide, rocked to limit trackout.

Vegetation clearing will be limited to areas necessary for access and areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger than 6" in 
diameter).

A water diversion system will be constructed to divert water around the active work area.  A temporary coffer dam (DAM-IT, Fenton, MI) will be used to contain the water at the upstream 
end.  Water will be diverted around the work area within the existing streambed.

Capacitor debris located along the former CDE facility property eastern boundary will be excavated. Based on available data, an area approximately 750 feet in length and 35 feet wide will 
be excavated to an average depth of 10 feet.  Following excavation, the area will be backfilled and re-graded to develop a stable slope, then armored or re-vegetated, as appropriate.

Water quality will be monitored downstream of the dredging operations.

Capacitor debris located in the banks of Bound Brook around the twin culverts will be excavated and removed.  As part of this process, the culverts will be removed and the natural flow 
paths in the Brook restored.  Riprap currently used to stabilize the creek bed will be removed, screened/decontaminated, and used in stream re-construction or as fill on-site.

Adjacent floodplain soils (approximately 2 acres) with PCB concentrations exceeding 1 ppm  will be excavated using standard construction excavation equipment such as track-mounted end 
loaders and excavators, and loaded into trucks for transport to the processing facility.  The average depth of excavation is assumed to be 2 foot over impacted areas.  

Air quality will be monitored during removal activities and at the processing facility during operations.  Monitoring will include VOCs, PCBs, and fugitive dust.  

Factory Street soils (adajcent to sideslope area near Spicer Avenue) with PCB concentrations exceeding 1 ppm  will be excavated using standard construction excavation equipment such as 
track-mounted end loaders and excavators, and loaded into trucks for transport to the processing facility.  The average depth of excavation is assumed to be 10 ft over impacted areas.  
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5

6

No annual O&M costs are anticipated.

No periodic O&M costs are anticipated.

Soil and sediment will be stabilized as necessary in accordance with RCRA land disposal regulations. Additional processing may be required based on the final waste characteristics of the 
sediment and soil. For this FS, it has been estimated that approximately 25% of soils will require stabilization.

O&M Costs (per Year)

Periodic Costs (per Period)

It is anticipated that approximately 2 acres of wetlands will be disturbed under this alternative.  This will include not only the areas where soil will be removed but also those impacted by the 
construction of access roads and other construction activities.  Access roads will be removed, soils will be graded, scarified, and re-vegetated.  Wetland areas will be backfilled to existing grades 
and topped with a 1 foot layer of organic soil prior to re-planting with appropriate vegetation. 

Disturbed areas will be re-graded prior to restoration to blend with pre-construction conditions.

Site cleanup activities will include the removal of all equipment.

The processing facility constructed under the SS RAAs will be used for sediment and soil processing.  Incremental costs for use of these facilities have been included in the cost estimate for 
budgeting purposes.

Thermal destruction (off-site processing) could be required if the concentration of certain contaminants in the soil exceeds regulation thresholds.  For this analysis, it was assumed that 10% 
of the material from the capacitor debris area would require thermal destruction at an off-site facility based on its waste characteristics. 

Following processing, the remainder of the  soil and sediment will be shipped off-site for disposal.  For this analysis it was assumed that the material would be shipped to a Subtitle C landfill 
for disposal.

Prior to off-site disposal, sediment and soil will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved material.  The reagent will be mixed with the 
sediment/soil in a pug mill prior to shipment to the disposal facility.  Approximately 75% of the material will require moisture conditioning.
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General 
Response 

Action 

Technology 
Class 

Process 
Option Description/Definition Effectiveness Implementability Cost 

No Action None Not applicable No action. - Not effective in reducing contamination. 
- Does not meet RAOs. 

- Easily implemented. 
- Alternative required by NCP. 

None 

Institutional 
Controls 

Information 
Devices 

Fish 
consumption 
advisories 

Continue use of public advisories 
restricting consumption of fish/biota 
from impacted waterways. 

- Effectiveness depends on continued implementation and 
enforcement. 

- Not effective in reducing contamination. 
- Is not protective of wildlife and benthic biota using 

waterway and floodplain. 

- Requires continued cooperation of state and /or local 
officials, and affected property owners. 

- May be used in conjunction with other technologies. 

Negligible 

Governmental 
Controls 

Property use 
restrictions 
(floodplains) 

Restrict development in floodplain; 
employ permit limitations, or other 
land use controls. 

Waterway use 
restrictions  

Continue use of public 
advisories/postings restricting 
recreational use of the impacted 
waterway. 

Monitoring Data Collection Groundwater 
monitoring 

On-going data collection to monitor 
site conditions to assess the potential 
risk to human health and the 
environment, and to determine if 
additional action is warranted. 

- Monitoring is useful in detecting potential exposure routes 
and assessing changes in exposure routes over time but it 
does not address current exposure routes that are not 
modified by the new restrictions. 

- No impact on reducing the exposure of contaminants to 
wildlife in the area. 

- Does no reduce the mass of contaminants or prevent 
contaminant migration. 

- Commonly implemented in conjunction with other 
technologies. 

- Groundwater monitoring is a component of the OU3 
ROD; however, the focus of that groundwater 
monitoring is on assessing changes within the 
groundwater plume and does not include monitoring 
the impact of the plume on conditions in Bound 
Brook. 

- A new network of monitoring devices could be 
established to monitor conditions in the brook 
related to the discharge of contaminated 
groundwater. 

Low cost 

Containment Barriers Permeable 
Reactive 
Barrier (PRB) 

Construction of PRB of a reactive 
substance (commonly zero valent iron, 
activated carbon) perpendicular to the 
direction of groundwater flow, to 
promote degradation of contaminants 
in the groundwater.  PRB can be 
constructed in open trench or through 
injection of reagent into formation. 

- Effective in treating groundwater if appropriately located 
and correct reagent selected based on contaminants. 

- Media potentially subject to fouling. 
- Reagent must be replaced periodically to maintain 

effectiveness. 

- Construction and maintenance of a deep open trench 
for the PRB is potentially feasible but presents 
potential health and safety concerns. 

- The 50 to75-ft depth of the trench makes replacing 
media difficult. 

- Ability to repeatedly inject media into formation is 
unknown; formation may plug over time. 

High capital cost. 
Low to moderate 
O&M cost. 

Containment  Hydraulic 
Controls  

Extraction 
pumping 

Controlled pumping using one or more 
extraction wells to control groundwater 
discharge to the brook and floodplain 
wetlands. 

- Most effective for homogeneous aquifers with moderate 
transmissivity and dissolved, mobile compounds; less 
effective in fractured bedrock. 

- Goal is to reduce contaminant mass flux to the brook or 
floodplain soils. 

- Can be used to control groundwater discharges to the 
brook and floodplain wetlands. 

- Contaminants in water column may need to be treated 
before discharge.  

- Requires construction of a piping/extraction network 
around all or a portion of the brook/floodplain 
adjacent to the former CDE facility that is impacted by 
groundwater discharge. 

- Requires long-term operation until source and 
contaminant plume is attenuated. 

- Potential impact to flow/water levels in waterway 
and floodplain unknown. 

- Ability to capture all contaminants released from  

Low to moderate 
capital cost. 
Moderate to high 
O&M cost. 
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General 
Response 

Action 

Technology 
Class 

Process 
Option Description/Definition Effectiveness Implementability Cost 

Containment 
(cont’d) 

Hydraulic 
Controls 
(cont’d) 

  - Can be used in combination with other technologies. 
- Ability to capture upwelling groundwater released from 

bedrock formation is unknown. 

bedrock is unknown but unlikely.  
- Captured groundwater likely needs to be treated 

(e.g., using zero valent iron) at a constructed facility 
to meet effluent limits for discharge to the brook or a 
POTW. 

 

 Capping Reactive Cap Construction of a permeable cap of a 
reactive substance (commonly zero 
valent iron, activated carbon) over the 
area where contaminants would be 
discharging to porewater/surface water 
to promote degradation of infiltrating 
contaminants. 

- Effective in treating groundwater if appropriately located 
and correct reagent selected based on contaminants. 

- Media potentially subject to fouling. 
- Reagent must be replaced periodically to maintain 

effectiveness.  Media replacement would disrupt biota in 
streambed during work and for some period thereafter. 

- Installation would require overexcavation of 
streambed to prevent disruption of flow in the brook. 

- Some vendors supply reagent in blanket form, 
facilitating the replacement process. 

Low capital cost. 
Low to moderate 
O&M costs. 

Ex-Situ 
Treatment 

Biological 
Treatment 

Bioreactor Degradation of organics using 
microorganisms in either an aerobic or 
anaerobic environment. Can use fixed 
film bioreactors (bacteria are attached 
to a solid support moderate) or 
suspended growth reactors. 

- Anaerobic dechlorination of PCBs and certain PCDD/F 
removes chlorines from highly chlorinated congeners, 
reducing their toxicity and increasing their aerobic 
biodegradability. 

- PCE and TCE are dechlorinated most effectively under 
anaerobic conditions; cis-DCE and vinyl chloride may be 
degraded aerobically. 

- Lower molecular weight PCBs, SVOCs and PCDD/F may be 
degraded aerobically. 

- Not effective for inorganic contaminants. 

- May need to be performed in conjunction with 
anaerobic treatment as the first step. 

- Will likely require significant up-front effort for a pilot 
study to optimize design parameters. 

- Potentially more rigorous O&M as compared to 
physical /chemical options, since microbes are more 
susceptible to fluctuations in influent water chemistry 
and contaminant concentrations. 

Moderate capital 
cost.   
Moderate to high 
O&M cost. 

Physical 
/Chemical 
Treatment 

Adsorption Adsorption of contaminants by passing 
water through fixed bed media 
(activated carbon, activated alumina, 
greensand or proprietary media). 

- Will not work on all contaminants (particularly inorganics) 
but could be effective in treating VOCs and PCBs in 
impacted groundwater discharging to the brook. 

- Choice of media is dependent on the contaminants of 
concern.  Carbon is used for treating organics while 
alumina and others are used for inorganics. 

- Use limited to control of impacted groundwater 
discharging to the brook that may be transporting 
contaminants to sediments. 

- Non-carbon adsorptive media to remove arsenic and 
lead from water are readily available commercially.   

- Implementation is influenced by fouling of the media 
(i.e., may need to design backwash system), rate of 
groundwater flow, and groundwater pH (may need 
pretreatment or post-treatment). 

Moderate capital 
cost.   
Moderate to high 
O&M cost.  

Ex-Situ 
Treatment  

Physical 
/Chemical 
Treatment  

Chemical / UV 
Oxidation 

Chemical oxidation with or without 
enhancement with ultraviolet 
radiation. 

- Will not work on all contaminants (particularly inorganics), 
but could be effective in treating VOCs and PCBs in 
impacted groundwater discharging to the brook. 

- Destroys organic contaminants as part of the treatment 
process rather than transferring them to other media. 

- Well-established, effective technology for organics. 
- Does not treat inorganics. 

- Use limited to control of impacted groundwater 
discharging to the brook that may be transporting 
contaminants to sediments. 

- Use limited to areas of known groundwater discharge 
to the brook. 

- Readily implementable; however, may need a 
treatability study to establish appropriate dosages 
and to determine whether UV treatment is needed, 
especially for PCBs, pesticides, SVOCs, and PCDD/F. 

Moderate capital 
cost.   
Moderate to high 
O&M cost. 
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Table 9-1 
EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: GROUNDWATER REMEDIAL ACTION AREA 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

 

General 
Response 

Action 

Technology 
Class 

Process 
Option Description/Definition Effectiveness Implementability Cost 

Ex-Situ 
Treatment 
(cont’d) 
 

Physical 
/Chemical 
Treatment 
(cont’d) 

Ion Exchange Water is passed through a resin bed 
where ions are exchanged between 
resin and water. 

- Will not work on all contaminants (particularly organics) 
but could be effective in treating inorganics in impacted 
groundwater discharging to the brook. 

- Use limited to control of impacted groundwater 
discharging to the brook that may be transporting 
contaminants to sediments. 

- Readily implementable; however, may need a 
treatability study to determine loading rate and 
achievable effluent concentrations. 

- Likely will need different resins for different types of 
inorganic contaminants; therefore, may need 
multiple treatment vessels. 

Moderate capital 
cost.   
Moderate to high 
O&M cost. 

Precipitation / 
Co-
Precipitation 

Use of pH adjustment, addition of a 
chemical precipitant, and flocculation 
to alter chemical equilibria to reduce 
solubility of contaminants. 

- Will not work on all contaminants (particularly organics) 
but could be effective in treating inorganics in impacted 
groundwater discharging to the brook.  

- Effectiveness depends on the valence state of the 
inorganic contaminant. 

- The effectiveness of precipitation / co-precipitation relies 
on complex chemistry and depends upon a variety of 
factors, including the speciation of the inorganic 
contaminant, the chemical precipitants used and their 
concentrations, the pH of the water, and the presence of 
other chemicals in the water to be treated. 

- Use limited to control of impacted groundwater 
discharging to the brook that may be transporting 
contaminants to sediments. 

- The materials needed to implement this process are 
readily available. 

- The process usually generates a sludge residual, 
which typically requires treatment such as dewatering 
and subsequent disposal.  Some sludge can be 
hazardous waste and requires additional treatment 
such as solidification / stabilization prior to disposal.  

Moderate capital 
cost.   
Moderate to high 
O&M cost. 

Air stripping Aerate water to induce volatilization of 
contaminants in a packed column. 

- Will not work on all contaminants (particularly inorganics) 
but could be effective in treating VOCs in impacted 
groundwater discharging to the brook.  

- Very effective for VOCs with high Henry’s Law constants.  
But high concentrations (>200 mg/L) may hinder 
effectiveness. 

- Not effective for PCBs, pesticides, most SVOCs, inorganics. 

- Use limited to control of impacted groundwater 
discharging to the brook that may be transporting 
contaminants to sediments. 

- May require off-gas treatment, which may be 
achieved using (1) vapor-phase carbon adsorption; (2) 
catalytic oxidation; or (3) thermal-oxidation 
treatment. 

Moderate capital 
cost.   
Low to high O&M 
cost. 

Filtration 
(reverse 
osmosis, 
micro-
filtration, 
media 
filtration) 

Separation processes to remove 
particles from solution. 

- Typically used as a pretreatment or post-treatment step 
for other treatment technologies. 

- Effectiveness depends on selecting the appropriate 
process and appropriate filtration medium, and proper 
O&M. 

- Use limited to control of impacted groundwater 
discharging to the brook that may be transporting 
contaminants to sediments. 

- Readily implementable.  May require a treatability 
study to determine appropriate media types, 
especially for removal of PCB colloids. 

High capital cost.  
High O&M cost. 

Beneficial Use/ 
Disposal  

Discharge of 
Treated Water  

Discharge to 
surface water 

Discharge of water to surface water 
(Bound Brook) under a NPDES permit 
equivalency. 

- Discharge of treated surface or groundwater to a surface 
body of water is a common practice 

- Effluent required to meet discharge limits. 
- Need to ensure that discharge does not impact 

flooding downstream. 

Low cost. 

Discharge to 
POTW 

Treated water discharged to local 
POTW. 

- Effective and reliable means of discharging treated surface 
water or groundwater. 

- Readily implementable.  Treated water from the soil 
remedy for OU2 at the CDE site was discharged to a  

Low to moderate 
cost. 
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Table 9-1 
EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS: GROUNDWATER REMEDIAL ACTION AREA 

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study 

 

General 
Response 

Action 

Technology 
Class 

Process 
Option Description/Definition Effectiveness Implementability Cost 

Beneficial Use/ 
Disposal 
(cont’d) 

Discharge of 
Treated Water 
(cont’d) 

   POTW. 
- Require a permit/permit equivalency from the POTW.  

Need to verify that the POTW capacity limits will not 
be exceeded. 

 

Beneficial Use 
of Treated 
Water 

Alternative 
water supply 
(non-potable 
applications) 

Treated wastewater can be used in a 
number of non-potable applications 
(such as watering lawns). 

- Treated wastewater has been used for a number of non-
potable uses such as watering lawns at golf courses. 

- Reuse of treated wastewater is dependent on the 
ability to treat the water to a level meeting discharge 
limits for the contaminants of concern. 

- Treated wastewater must not pose a threat to 
existing groundwater or surface water resources. 

Low to moderate 
cost. 

Notes: 
1. Capital costs refer to costs associated with initial remediation activities; O&M costs refer to ongoing maintenance of the remedy following initial activities. 
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Table 9-2
ALTERNATIVE GW-2 - MONITORING AND INSTITUTIONAL CONTROLS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Opinion of Probable Costs

Bound Brook OU4 RI/FS Page 1 of 2 2014

Total Cost 
General 

Requirements
Unit Cost Total (rounded) 5%

1 PRE-DESIGN INVESTIGATIONS
Modeling, site evaluation for monitoring 1 LS 250,000$          250,000$          250,000$          $12,500 $262,500

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 6,200$              $6,200
Insurance 2% LS 13,000$            $13,000
Mobilization - drilling company 10% LS 62,000$            $62,000
General administration 5% LS 31,000$            $31,000

3 MONITORING SYSTEM
Workplan and approvals 1 LS 50,000$            50,000$            50,000$            $2,500 $52,500
Site work

Vegetation clearing for access 1 ACRE 2,500$              2,500$              2,500$              $125 $2,625
Silt fence 500 LF 1.5$                   750$                  800$                  $40 $840
Site restoration 1 ACRE 2,500$              2,500$              2,500$              $125 $2,625

Monitoring well rehabilitation 1 LS 20,000$            20,000$            20,000$            $1,000 $21,000
Monitoring well installation (new)

Installation of 4 well nests 12 NEST 15,000$            180,000$          180,000$          $9,000 $189,000
Well development (existing and new wells) 18 WELL 1,500$              27,000$            27,000$            $1,350 $28,350
Baseline sampling -2 rounds, all wells 18 WELL 5,000$              90,000$            90,000$            $4,500 $94,500

Piezometer installation - 4 locations 4 PIEZO 500$                  2,000$              2,000$              $100 $2,100
Survey 3 DAY 5,000$              15,000$            15,000$            $750 $15,750
Oversight 1 LS 150,000$          150,000$          150,000$          $7,500 $157,500

4 REPORTING
Well installation report 1 LS 50,000$            50,000$            50,000$            $2,500 $52,500

Subtotal Project 952,000$          41,990$            993,990$              

Design (20%) 199,000$              

Construction Management (20%) 199,000$              

Project Management (10%) 99,000$                 

Scope Contingency (20%) 199,000$              

Bid Contingency (20%) 199,000$              

$1,888,990

$1,320,000

$2,830,000

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

ANNUAL O&M COSTS
Quarterly groundwater sampling 4 ROUND 9,000$             36,000$            36,000$            1,800$              37,800$                 
Water level measurements 4 ROUND 3,000$             12,000$            12,000$            600$                  12,600$                 
Porewater sampling equipment installation and sample collection 4 ROUND 6,000$             24,000$            24,000$            1,200$              25,200$                 
Surface water sampling 4 ROUND 3,000$             12,000$            12,000$            600$                  12,600$                 
Sediment sampling 4 ROUND 6,000$             24,000$            24,000$            1,200$              25,200$                 
Miscellaneous subcontractor fees 4 ROUND 5,000$              20,000$            20,000$            1,000$              21,000$                 
Miscellaneous materials 4 ROUND 5,000$              20,000$            20,000$            1,000$              21,000$                 
Analytical costs

Groundwater 80 SAMPLE 1,000$              80,000$            80,000$            4,000$              84,000$                 
Porewater 32 SAMPLE 2,500$              80,000$            80,000$            4,000$              84,000$                 
Surface water 16 SAMPLE 1,500$              24,000$            24,000$            1,200$              25,200$                 
Sediment 16 SAMPLE 1,000$              16,000$            16,000$            800$                  16,800$                 

Quarterly Monitoring Report 4 QTR 35,000$            140,000$          140,000$          7,000$              147,000$              
Annual Report 1 LS 75,000$            75,000$            75,000$            3,750$              78,750$                 

563,000$          28,150$            591,150$              

118,230$              

118,230$              

$827,610

$580,000

$1,240,000

2014 
CONSTRUCTION 

COST TOTAL

Item No. Description Quantity Unit

Material, Equipment, Labor,  
and OHP

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

Item No. Description Quantity Unit
Material, Equipment, Labor,  

and OHP

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Subtotal

Engineering and Technical Support (20%)

Bid Contingency (20%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

2014 O&M COST 
TOTAL
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ALTERNATIVE GW-2 - MONITORING AND INSTITUTIONAL CONTROLS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Opinion of Probable Costs

Bound Brook OU4 RI/FS Page 2 of 2 2014

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

Subtotal -$                   -$                   -$                       

Project Management, Engineering and Technical Assistance (20%) -$                       

Contingency (Bid and Scope) (20%) -$                       

$0

$0

$0

Item No.

1

2

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

3

4

5

1

Groundwater sampling 20 VOCs, PCBs

Piezometers 4 water levels

Surface water 4 VOCs, PCBs

Surface water elevation 4 water levels

Sediment 4 VOCs, PCBs

No periodic O&M costs are anticipated.

samples analyzed for

samples analyzed for

samples analyzed for

samples analyzed for

samples analyzed for

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Current institutional controls will remain in effect.  At this time, no additional controls are proposed.

Basis of Cost

Costs are based on a variety of sources, including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost 
based on previous experience.  Costs FOB South Plainfield New Jersey.  

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges 
based on discussion with vendors.

Sitework includes general preparation activities prior to construction as well as other site wide activities conducted throughout the construction period.

Silt fencing will be installed downgradient of each work site at all well installation locations.

Temporary fencing will be installed around boring work areas to control access for safety.  Fencing will be re-located as work progresses.

Vegetation clearing will be limited to areas necessary for access  - 500 feet on either side of the Brook, small brush only (no trees larger than 6" in diameter).
Monitoring well nests - 4 new multi-level well nests will be installed approximately every 500 feet along the length of the Brook between RM6.2 and RM6.6; 2 upgradient and 2 
downgradient.  Well depths will be established during the RD, but are estimated to be between 50 and 125 feet.  Two (or more) existing shallow bedrock wells will be included in the 
monitoring program.
Piezometers -  4 multi-level piezometers will be installed on the former CDE facility property to monitor changes in water levels over time.

2014 PERIODIC 
COST TOTAL

Item No. Description Quantity Unit
Material, Equipment, Labor,  

and OHP

Periodic Costs (per Period)

IDW will be containerized and hauled to the central processing facility for processing and disposal.

Horizontal and vertical control surveys tied to NAVD will be conducted following the installation of all monitoring points.

Following installation of the monitoring network, a report will be prepared documenting the location (horizontal and vertical) of all components and establishing baseline conditions relative to 
the area.

O&M Costs (per Year)

Capital Costs

Pre-design investigations will need to be conducted prior to the Remedial Design to more thoroughly delineate appropriate monitoring locations to assess conditions that will impact Bound 
Brook.

Four rounds of monitoring will be conducted annually.  Each round will consist of the following samples:

Estimated 10 days of field work for 2 people per round of sampling.

Miscellaneous subcontractors includes collection and disposal of IDW and other waste.

Once base conditions are established (after 5 years), it may be possible to reduce monitoring to semi-annual at some or all wells.



Table 9-3
ALTERNATIVE GW-3 - HYDRAULIC CONTROL OF GROUNDWATER

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Opinion of Probable Costs

Bound Brook OU4 RI/FS 1 of3 2014

Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%
1 PRE-DESIGN INVESTIGATIONS

Modeling 1 LS 250,000$          250,000$          250,000$          12,500$            $262,500
Treatability study 1 LS 150,000$          150,000$          150,000$          7,500$              $157,500

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 37,500$            $37,500
Insurance 2% LS 75,000$            $75,000
Mobilization

General mobilization 5% LS 179,000$          $179,000
Excavator 1 LS 10,000$            10,000$            10,000$            10,000$                 
Other equipment mobilization/demobilization 1 LS 50,000$            50,000$            50,000$            50,000$                 

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 800 HR 80$                    64,000$            64,000$            3,200$              67,200$                 
Project Manager 1,600 HR 60$                    96,000$            96,000$            4,800$              100,800$              
Administrative assistance 800 HR 25$                    20,000$            20,000$            1,000$              21,000$                 
Job Superintendent 1,600 HR 60$                    96,000$            96,000$            4,800$              100,800$              
SSHS Officer 1,600 HR 40$                    64,000$            64,000$            3,200$              67,200$                 
Foreman 1,600 HR 50$                    80,000$            80,000$            4,000$              84,000$                 
General laborers 1,600 HR 25$                    40,000$            40,000$            2,000$              42,000$                 

General Mobile Equipment and Operators
Street Sweeper 500 HR 85$                    42,500$            42,500$            2,125$              44,625$                 
Water truck 250 HR 75$                    18,750$            18,800$            940$                  19,740$                 

3 SITE WORK
Treatment plant

Treatability studies 1 LS 200,000$          200,000$          200,000$          10,000$            210,000$              
Site preparation work 1 LS 250,000$          250,000$          250,000$          12,500$            262,500$              
Concrete pad 3,500 SF 35$                    122,500$          122,500$          6,125$              128,625$              
Pre-engineered building and installation 3,500 SF 100$                  350,000$          350,000$          17,500$            367,500$              
Construction Labor 1 LS 200,000$          200,000$          200,000$          10,000$            210,000$              

Treatment Train
DNAPL separator 1 LS 20,000$            20,000$            20,000$            1,000$              21,000$                 
Multi-media filters 1 LS 25,000$            25,000$            25,000$            1,250$              26,250$                 
Catalytic media filters 1 LS 30,000$            30,000$            30,000$            1,500$              31,500$                 
UV oxidation 1 LS 260,000$          260,000$          260,000$          13,000$            273,000$              
GAC 1 LS 50,000$            50,000$            50,000$            2,500$              52,500$                 
Filter press 1 LS 20,000$            20,000$            20,000$            1,000$              21,000$                 

Process Building 
Process water tanks 23,000 GAL 10$                    230,000$          230,000$          11,500$            241,500$              
Chemical tanks 2,600 GAL 15$                    39,000$            39,000$            1,950$              40,950$                 
Process pumps 9 EA 3,000$              27,000$            27,000$            1,350$              28,350$                 
Chemical pumps 6 EA 3,000$              18,000$            18,000$            900$                  18,900$                 
Interior piping installation 1 LS 145,000$          145,000$          145,000$          7,250$              152,250$              
Air compressor 1 LS 20,000$            20,000$            20,000$            1,000$              21,000$                 
Electrical panels 1 LS 145,000$          145,000$          145,000$          7,250$              152,250$              
Electrical installation 1 LS 150,000$          150,000$          150,000$          7,500$              157,500$              

Instrumentation and controls
SCADA package 1 LS 30,000$            30,000$            30,000$            1,500$              31,500$                 
PLCs and programming 1 LS 40,000$            40,000$            40,000$            2,000$              42,000$                 
Instrumentation 1 LS 40,000$            40,000$            40,000$            2,000$              42,000$                 

Trenching and Piping
Plant to extraction wells 500 LF 80$                    40,000$            40,000$            2,000$              42,000$                 
Plant to Bound Brook discharge point 500 LF 60$                    30,000$            30,000$            1,500$              31,500$                 

Extraction wells 3 EA 12,000$            36,000$            36,000$            1,800$              37,800$                 
Extraction pumps 3 EA 5,000$              15,000$            15,000$            750$                  15,750$                 
Regulatory consultations and approvals 1 LS 150,000$          150,000$          150,000$          7,500$              157,500$              
Health and Safety Equipment 1 LS 20,000$            20,000$            20,000$            1,000$              21,000$                 
Startup Costs 1 LS 90,450$            90,450$            90,500$            4,525$              95,025$                 
Reporting 25% % 23,756$            23,800$            1,190$              24,990$                 

Subtotal Project 4,089,600$      186,905$          4,276,505$           

Design (20%) 855,000$              

Construction Management (20%) 855,000$              

Project Management (10%) 428,000$              

Scope Contingency (20%) 855,000$              

Bid Contingency (20%) 855,000$              

$8,124,505

$5,690,000

$12,190,000

2014 
CONSTRUCTION 

COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP
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ALTERNATIVE GW-3 - HYDRAULIC CONTROL OF GROUNDWATER

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Opinion of Probable Costs

Bound Brook OU4 RI/FS 2 of3 2014

Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

ANNUAL O&M COST
1 Electricity consumption 753,360 kW-HR 0$                      75,336$            75,000$            3,750$              78,750$                 
2 H2SO4 cost 2,000 GAL 4$                      8,000$              8,000$              400$                  8,400$                   

NaOH cost 2,000 GAL 4$                      8,500$              9,000$              450$                  9,450$                   
H2O2 cost 30,000 POUND 1$                      15,000$            15,000$            750$                  15,750$                 
Carbon 6,000 POUND 8$                      48,000$            48,000$            2,400$              50,400$                 

3 Catalytic material 4,000 POUND 12$                    48,000$            48,000$            2,400$              50,400$                 
DNAPL disposal 20 DRUM 1,000$              20,000$            20,000$            1,000$              21,000$                 
Solids disposal 30 DRUM 500$                  15,000$            15,000$            750$                  15,750$                 

4 Labor 2,000 DRUM 110$                  220,000$          220,000$          11,000$            231,000$              
Miscellaneous subcontractor fees 1 LS 20,000$            20,000$            20,000$            1,000$              21,000$                 
Miscellaneous materials 1 LS 20,000$            20,000$            20,000$            1,000$              21,000$                 
Lamps 6 LAMP 2,500$              15,000$            15,000$            750$                  15,750$                 

5 Analytical costs 48 SAMPLE 1,000$              48,000$            48,000$            2,400$              50,400$                 
Quarterly groundwater monitoring 2 SEMI 75,000$            150,000$          150,000$          7,500$              157,500$              
Quarterly groundwater reporting 2 SEMI 35,000$            70,000$            70,000$            3,500$              73,500$                 
Annual reporting 1 YR 50,000$            50,000$            50,000$            2,500$              52,500$                 

Subtotal 831,000$          41,550$            872,550$              

174,510$                   

174,510$                   

$1,221,570

$860,000

$1,830,000

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

Subtotal -$                   -$                   -$                       

Project Management, Engineering and Technical Assistance (20%) -$                       
Contingency (Bid and Scope) (20%) -$                       

$0

$0

$0

Item 
No.

1

2

Labor costs are based on program/project management staffing providing oversight to work crews that are no only directly related to a one specific task. 

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

3
Treatment Plant

Unit
Material, Equipment, Labor,  

and OHP

Capital Costs

Bench-scale pilot study to ensure that proposed treatment train will meet effuent discharge requirements.

2014 PERIODIC 
COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Predesign investigations will be conducted prior to the Remedial Design to more thoroughly delineate limits, profile waste for disposal, determine wastewater treatment requirements. 

Sitework includes general preparation activities prior to construction as well as other site wide activities conducted throughout the construction period.

Costs based on a variety of sources including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost based 
on previous experience.  Costs FOB South Plainfield New Jersey.   Capital and O&M costs were adapted from OU3 FS (Louis Berger 2013).

Engineering and Technical Support (20%)

Item 
No.

Description Quantity Unit

Material, Equipment, Labor,  
and OHP

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 
Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges 
based on discussion with vendors.

2014 O&M COST 
TOTAL

Bid Contingency (20%)

Basis of Cost

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Description Quantity
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Treatment Train

Process Building

Instrumentation and Controls

Trenching and Piping

Startup reporting estimated at 25% of project costs.

1

2 Chemical Usage

3 Waste generation

4

5 Monitoring and Reporting

6

No periodic O&M costs are anticipated.

Startup costs include contractor support as well as in-house technical assistance and field monitoring, per diem expenses, and other miscellaneous charges.

Installation of all process equipment.

The wastewater treatment plant will be designed to allow discharge to Bound Brook.

Plastic-lined 200#, 4' diameter vessels.  Lead, lag, standby - 3 vessels

Calgon Rayox 60kW 2 lamp unit.

Plastic-lined 30" diameter vessels. Lead, lag, and standby - 3.

Assume each well is 50 ft deep.  Includes mobilization/demobilization, steel casing, vaults, decon, drum disposal, and survey.

Assume F&W 4" 3hp pump.  Includes 200 ft of #12 wire. Includes level transmitter, piping, valving, and labor to install.

Includes lead and standby pump at each chemical tank.

Includes 2 filtration feed pumps, 1 backwash pump, 2 carbon feed pumps, and 2 effluent pumps.

Includes 5000-gal acid tank (HDPE), 550-gal caustic tank (HDPE), and 100-gal peroxide tank.

Includes 5000-gal surge tank (epoxy-coated steel), 5000-gal UV effluent tank.

6 cf press with stand and drum shoot.

Included verification of compliance with NJPDES efluent limits and other approvals

Includes safety shower, eye wash stations, and fire suppressants. 

Interior piping influent to the UV oxidation system shall be 316 SS, effluent of the UV oxidation system shall be CH 80 PVS.

Trenching from wells to plant, 5 ft below grade, includes pipe and fittings (3 in dia SCH 80 PVC).

Instrumentation for process equipment.

Trenching from plant to Bound Brook discharge point, 5 ft below grade, includes pipe and fittings (3 in dia SCH 80 PVC).

Dual vessel - 30' diameter each, 1 micron nominal.

Epoxy-coated carbon steel (8'x4').

Air compressor to be used for plant control air and filter press operations.

Labor for installation of all electrical control panels and other electrical panels and wiring.

Control panel shall be PLC-based with touch screen HMI and SCADA capable including main disconnect, transformer, distribution panels and VFD panel.

SCADA system to control various plant components.

Programmable logic controllers to control flow and other parameters.

Sitework to prepare the site for construction, including construction of discharge piping and a spillway for Bound Brook.

Concrete pad with the same footprint as the building (70'x50') and includes chemical containment areas, whole building containment, sump, and coatings.

Pre-engineered steel building - 70'x50' - including HVAC and lighting.  Also includes vapor intrusion mitigation (sub-slab depressurization).  Exterior of building will be designed to fit with 
development of the future CDE facility property.

Periodic Costs (per Period)

Semi-annual monitoring will be conducted to evaluate impact to Bound Brook.  Monitoring will include porewater, groundwater, and sediment sampling. 

Monitoring reports will be prepared following each sampling event analyzing hydraulic control system and impact on water quality in Bound Brook

An annual report will be prepared summarizing the performance of the control system.

O&M Costs (per Year)

Labor - Assume one full-time operator required to man the plant.

Assume monthly analytical samples collected from 4 locations.

Electrical consumption based on 60kW UV system plus 15kW for pumps and 10kW for other miscellaneous uses.

95% H2SO4 to reduce influent pH from neutral to approximately 6.0 SU.

20% NaOH to raise effluent of GAC to approximately 6.5 SU

50% H2O2.  Assume continuous operation of approximately 125 ppm (100 ppm + 25 ppm residuals) for catalytic filter.

Assume each 200# Carbon vessel has a 3-month life.

Assume annual media changeout in all vessels (1500#x3) + disposal.

Assume production of 2 drums of solid waste  per month.

Assume lamp life of 3000 hrs each.

Assume production of 2 containers of DNAPL per month.
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Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%
1 PRE-DESIGN INVESTIGATION

Modeling 1 LS 250,000$          250,000$          250,000$          12,500$             $262,500
Site Investigation 1 LS 150,000$          150,000$          150,000$          7,500$               $157,500
Topographic Survey 2 DAY 5,000$               10,000$             10,000$             500$                  $10,500

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 98,000$             98,000$                 
Insurance 2% LS 196,000$          196,000$               
Mobilization

General mobilization 5% LS 466,100$          466,100$               
Crane 1 LS 10,000$             10,000$             10,000$             10,000$                 

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 800 HR 80$                     64,000$             64,000$             3,200$               67,200$                 
Project Manager 1,600 HR 60$                     96,000$             96,000$             4,800$               100,800$               
Administrative assistance 800 HR 25$                     20,000$             20,000$             1,000$               21,000$                 
Job Superintendent 1,600 HR 60$                     96,000$             96,000$             4,800$               100,800$               
SSHS Officer 1,600 HR 40$                     64,000$             64,000$             3,200$               67,200$                 
Foreman 1,600 HR 50$                     80,000$             80,000$             4,000$               84,000$                 
General laborers 1,600 HR 25$                     40,000$             40,000$             2,000$               42,000$                 

General mobile equipment and operators
Street Sweeper 500 HR 85$                     42,500$             42,500$             2,125$               44,625$                 
Water truck 250 HR 75$                     18,750$             18,800$             940$                  19,740$                 

3 SITE WORK
Silt fence 1,600 LF 1.5$                    2,400$               2,400$               120$                  2,520$                    
Temporary fencing 3,600 LF 5$                       18,000$             18,000$             900$                  18,900$                 
Controlled Blasting 7,500 CY 150$                  1,125,000$       1,125,000$       56,250$             1,181,250$            

Permits, site controls, etc. 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Excavation

Overburden removal 1,800 CY 10$                     18,000$             18,000$             900$                  18,900$                 
Rock removal 7,100 CY 50$                     355,000$          355,000$          17,750$             372,750$               
Dewatering during construction 90 DAY 500$                  45,000$             45,000$             2,250$               47,250$                 
Characterization material for disposal 1 LS 15,000$             15,000$             15,000$             750$                  15,750$                 

Reactive Media
ZVI/AC plus sand (1:3) 9,300 TON 400$                  3,720,000$       3,720,000$       186,000$          3,906,000$            
Mixing and installation 7,100 CY 10$                     71,000$             71,000$             3,550$               74,550$                 

Overburden placement 1,800 CY 10$                     18,000$             18,000$             900$                  18,900$                 
Monitoring Wells - installation 10 EA 15,000$             150,000$          150,000$          7,500$               157,500$               
Air quality monitoring during construction 4 MON 20,000$             80,000$             80,000$             4,000$               84,000$                 

4 PROCESSING FACILITY
Screening plant - Grizzly for large item removal 4 MON 5,000$               20,000$             20,000$             1,000$               21,000$                 
Water storage tank - rental - 2 tanks 4 MON 2,500$               10,000$             10,000$             500$                  10,500$                 
Hauling and disposal

Subtitle C/TSCA 15,100 TON 165$                  2,491,500$       2,491,500$       124,575$          2,616,075$            
5 SITE RESTORATION

Remove and dispose of silt fence and silt barrier 1 LS 5,000$               5,000$               5,000$               250$                  5,250$                    
Decon and remove all equipment 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Paving and patching asphalt 1 LS 75$                     75$                     100$                  5$                       105$                       
Replace fencing 1 LF 11,500$             11,500$             11,500$             575$                  12,075$                 

6 SPECIAL CONSTRUCTION
WWTP rental 4 MON 20,000$             80,000$             80,000$             4,000$               84,000$                 
WWTP operator 4 MON 5,000$               20,000$             20,000$             1,000$               21,000$                 
MCUA discharge fees 4 MON 7,500$               30,000$             30,000$             1,500$               31,500$                 

Subtotal Project 10,086,900$     465,840$          10,552,740$         

Design (20%) - not applied to media or rock disposal costs in estimate 1,587,333$            

Project Management (10%) - not applied to media or rock disposal costs in estimate 793,667$               

Construction Management (20%) - not applied to media or rock disposal costs in estimate 1,587,333$            

Scope Contingency (20%) 2,110,548$            

Bid Contingency (20%) 2,110,548$            

$18,742,169

$13,120,000

$28,110,000

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP
2014 

CONSTRUCTION 
COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%))

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%))
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Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%
1 ANNUAL OPERATING AND MAINTENANCE COSTS

Monitoring sampling field work 4 ROUND 19,250$             77,000$             77,000$             3,850$               80,850$                 
Groundwater sampling 20 EA 1,500$               30,000$             30,000$             1,500$               31,500$                 
Porewater sampling 20 EA 2,500$               50,000$             50,000$             2,500$               52,500$                 
Periodic inspections and inspection reports 2 YR 5,000$               10,000$             10,000$             500$                  10,500$                 
Monitoring report 2 YR 20,000$             40,000$             40,000$             2,000$               42,000$                 

Subtotal 207,000$          10,350$             217,350$               

Engineering and Technical Assistance (20%) 43,470$                 

Contingency (Bid and Scope) (20%) 43,470$                 

$304,290

$210,000

$460,000

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%
1 MEDIA REPLACEMENT (PER EVENT)

Mobilization 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Remove/replace overburden 2,000 CY 10$                     20,000$             20,000$             1,000$               21,000$                 
Dewatering and treatment 60 DAY 1,500$               90,000$             90,000$             4,500$               94,500$                 
Remove media 1 LS 150,000$          150,000$          150,000$          7,500$               157,500$               
Dewatering (passive) and moisture-conditioning of media 9,300 CY 10$                     93,000$             93,000$             4,650$               97,650$                 
Waste profiling 1 LS 10,000$             10,000$             10,000$             500$                  10,500$                 
Media disposal 12,090 TON 165$                  1,994,850$       1,994,900$       99,745$             2,094,645$            
Media replacement

Media 9,300 TON 400$                  3,720,000$       3,720,000$       186,000$          3,906,000$            
Mixing 7,100 CY 10$                     71,000$             71,000$             3,550$               74,550$                 

Subtotal 6,198,900$       309,945$          6,508,845$            

Engineering and Technical Assistance (20%) 1,301,769$            

Contingency (Bid and Scope) (20%) 1,301,769$            

$9,112,383

$6,380,000

$13,670,000

Item 
No.

1

2

Labor costs are based on program/project management staffing providing oversight to work crews that are no only directly related to one specific task. 

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

3

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

Costs are based on a variety of sources, including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost based 
on previous experience.  Costs FOB South Plainfield New Jersey.  

2014 PERIODIC 
COST TOTAL

Basis of Cost

Item 
No.

Description
Material, Equipment, Labor,  

and OHP

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Pre-design investigations will be conducted prior to the Remedial Design to more thoroughly delineate limits, profile waste for disposal, and determine wastewater treatment requirements. 

Silt fencing will be installed downgradient of excavation areas; silt curtains will be installed downstream of active work areas and around sensitve areas.

Temporary fencing will be installed around excavation work areas to control access for safety.  Fencing will be re-located as work progresses.

Capital Costs

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges based 
on discussion with vendors.

Sitework includes general preparation activities prior to construction as well as other site wide activities conducted throughout the construction period.

Quantity Unit

Vegetation clearing will be limited to areas necessary for access and areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger than 6" in 
diameter).

2014 O&M COST 
TOTAL

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP
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4

5

6

1

1

Periodic costs are estimated for one round, one event, one year, etc as noted in the units.  The estimated timing of the expenditure is used to calculate the PV.

Material disposal costs were not included in calculating the design, project management, or construction management costs.  

The processing facility constructed under the SS RAAs will be used for sediment and soil processing.  Incremental costs for use of these facilities have been included in the cost estimate for 
budgeting purposes.

The soil and sediment processing facility constructed to process material under the SS RAA will be used to process materials generated under GW-4.  Costs included in this estimate represent 
incremental costs for the additional time/material spent processing materials from GW-4.  Costs for decommissioning and site reconstruction are included under the SS RAA.

Contact water storage tank(s) will be used to store water that has come into contact with contaminated materials generated at the site.  Wastewater from dewatering operations will also 
be stored in the contact water storage tank.  Excess water will be treated and discharged to Bound Brook or MCUA.  The estimated cost assumes discharge to Bound Brook.

Overburden soils will be removed and stockpiled.  

The spent media will be removed and characterized for disposal.  It is anticipated that the media will require either incineration or disposal in a Subtitle C Landfill.

The media will be replaced along with the overburden and the site restored.

The trench will be dewatered to faciliate media removal and replacement.  Groundwater will be pumped out of the trench and into Baker tanks.  The groundwater will be treated using a 
small package plant prior to discharge to Bound Brook.

O&M Costs (per Year)

Annual O&M costs will include the monitoring of groundwater downgradient from the PRB, porewater quality monitoring in Bound Brook, routine inspections of the surface over the PRB, and 
development of periodic reports.

Periodic Costs (per Period)

Reactive media in the PRB will require periodic replacement - the estimated replacement interval will be determined during the RD based on the thickness of the media layer and estimated flux.  
For estimation purposes, it has been assumed that the media replacement costs will occur in year 15 and year 30, although at this time it is not clear that it will be required during the 30-year 
project duration period. The need for media replacement will be based on site monitoring results, but can be more accurately estimated based on the bench scale study results to be performed 
as part of the RD.

A small temporary staging area will be constructed on the former CDE facility for construction equipment during PRB installation. Material will be hauled to the central processing facility 
(constructed under the SS RAA) for temporary storage of soil prior to testing and processing.   

Disturbed areas will be re-graded prior to restoration to blend with pre-construction conditions.

Prior to off-site disposal, spent media will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved materials.  The reagent will be mixed with the 
sediment/soil in a pug mill prior to shipment to the disposal facility.

Following processing, the soil will be shipped off-site for disposal.  For this analysis it was assumed that the material would be shipped to a Subtitle C landfill for disposal.

Site cleanup activities will include the removal of all equipment, cleaning and testing of paved surface, and restoration of paving to preconstruction conditions.

Air quality will be monitored during removal activities and at the processing facility during construction. Monitoring will include VOCs, PCBs, and fugitive dust.  

Controlled blasting will be used during the construction of the PRB to break up the bedrock and create a high permeability flow zone adjacent to the PRB.

Following blasting, soil and rock will be excavated from the trench and taken to the central processing facility prior to off-site disposal.

Following placement of the reactive media in the trench, overburden soils will be placed in approximately the last top 10 feet of the trench (above water table).  The soil will be compacted 
and the surface restored; restoration will depend on future use of the area, but will be temporary in nature to allow media replacement in the future.

A groundwater monitoring network will be established upgradient and downgradient of the PRB to monitor performance and allow an assessment of the impact of groundwater on water 
quality in Bound Brook.  Existing monitoring wells at the former CDE facility will also be used in the monitoring program.

A bench-scale pilot study will be conducted  to determine the correct media quantities required for groundwater flow.  A combination of ZVI , AC, and sand is anticipated to be used to 
backfill the trench.  The mix ratio will be established by the results of the bench-scale testing program.  For this estimate, a mix ratio of 4 parts sand to 1 part reactive material (ZVI and AC) 
was used.
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Total Cost 
General 

Requirements
Unit Cost Total (rounded) 5%

1 PRE-DESIGN INVESTIGATION
Modeling 1 LS 250,000$          250,000$          250,000$          12,500$             $262,500
Treatability study 1 LS 150,000$          150,000$          150,000$          7,500$               $157,500
Topographic survey of area and surrounding area 5 DAY 5,000$               25,000$             25,000$             1,250$               $26,250

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 66,500$             66,500$                 
Insurance 2% LS 133,000$          133,000$               
Mobilization

General mobilization 5% LS 316,600$          316,600$               
Crane 1 LS 10,000$             10,000$             10,000$             10,000$                 
Other equipment mobilization/demobilization 1 LS 15,000$             15,000$             15,000$             15,000$                 

General labor (not including equipment operators)
Program Management/Corporate Oversight/ QA 800 HR 80$                     64,000$             64,000$             3,200$               67,200$                 
Project Manager 1,600 HR 60$                     96,000$             96,000$             4,800$               100,800$               
Administrative assistance 800 HR 25$                     20,000$             20,000$             1,000$               21,000$                 
Job Superintendent 1,600 HR 60$                     96,000$             96,000$             4,800$               100,800$               
SSHS Officer 1,600 HR 40$                     64,000$             64,000$             3,200$               67,200$                 
Foreman 1,600 HR 50$                     80,000$             80,000$             4,000$               84,000$                 
General laborers 1,600 HR 25$                     40,000$             40,000$             2,000$               42,000$                 

General mobile equipment and operators
Street Sweeper 500 HR 85$                     42,500$             42,500$             2,125$               44,625$                 

Water truck 250 HR 75$                     18,750$             18,800$             940$                  19,740$                 

3 SITE WORK
Silt fence 1,500 LF 1.5$                    2,250$               2,300$               115$                  2,415$                    
Temporary fencing 3,375 LF 5$                       16,875$             16,900$             845$                  17,745$                 
Silt curtains
Water diversion system

Coffer dams - 8ft (including filling equipment) 500 LF 165$                  82,500$             82,500$             4,125$               86,625$                 
Side dams( in low spots as necessary, 4 ft) 2,500 LF 75$                     187,500$          187,500$          9,375$               196,875$               
Pipelines (dewatering lines only) 1,500 LF 25$                     37,500$             37,500$             1,875$               39,375$                 
Pumping systems (includes generator) 1 EA 50,000$             50,000$             50,000$             2,500$               52,500$                 
Initial installation 1 LS 100,000$          100,000$          100,000$          5,000$               105,000$               

Overexcavate ~24 inches of Streambed/Bedrock 5,000 CY 20$                     100,000$          100,000$          5,000$               $105,000
Placement of Reactive Cap and Protective Sand Layer

Sand purchase and transport 4,500 CY 40$                     180,000$          180,000$          9,000$               $189,000
Reactive material (ZVI and AC) 1,400 TON 1,900$               2,660,000$       2,660,000$       133,000$          $2,793,000
Mat construction 144,000 SF 2$                       288,000$          288,000$          14,400$             $302,400
Backfill purchase and placement 6,000 CY 50$                     300,000$          300,000$          15,000$             $315,000
Armoring - banks 4,522 CY 45$                     203,500$          203,500$          10,175$             $213,675

Water quality monitoring 4 MON 25,000$             100,000$          100,000$          5,000$               $105,000
Air quality monitoring during construction 4 MON 20,000$             80,000$             80,000$             4,000$               $84,000

4 PROCESSING FACILITY
Screening plant - Grizzly for large item removal 4 MON 5,000$               20,000$             20,000$             1,000$               21,000$                 
Water storage tank - rental - 2 tanks 4 MON 2,500$               10,000$             10,000$             500$                  10,500$                 
Material screening and moisture control -$                   

Pug mill and screening plant 4 MON 11,500$             46,000$             46,000$             2,300$               48,300$                 
CKD storage bin 4 MON 5,175$               20,700$             20,700$             1,035$               21,735$                 
CKD 13 TON 2,500$               31,250$             31,300$             1,565$               32,865$                 

Hauling and disposal
Subtitle D 8,438 TON 95$                     801,563$          801,600$          40,080$             841,680$               

5 SITE RESTORATION -$                   
Remove and dispose of silt fence and silt barrier 1 LS 5,000$               5,000$               5,000$               250$                  5,250$                    
Decon and remove all equipment 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Paving and patching asphalt 1 LS 75$                     75$                     100$                  5$                       105$                       
Replace fencing 1 LF 11,500$             11,500$             11,500$             575$                  12,075$                 

6 WASTEWATER TREATMENT FACILITY -$                   

WWTP rental 4 MON 20,000 80,000$             80,000$             4,000$               $84,000

WWTP operator 4 MON 5,000 20,000$             20,000$             1,000$               $21,000
MCUA discharge fees 4 MON 7,500$               30,000$             30,000$             1,500$               31,500$                 

Subtotal Project 7,001,800$       323,035$          7,324,835$            

Design (20%) - not applied to media or rock disposal costs in estimate 1,296,631$            

Project Management (10%) - not applied to media or rock disposal costs in estimate 648,316$               

Construction Management (20%) - not applied to media or rock disposal costs in estimate 1,296,631$            

Scope Contingency (20%) 1,464,967$            

Bid Contingency (20%) 1,464,967$            

$13,496,347

$9,450,000

$20,240,000

2014 
CONSTRUCTION 

COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP
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Annual Costs

Total Cost 
General 

Requirements

Unit Cost Total (rounded) 5%
1 ANNUAL O&M COSTS

Monitoring sampling field work 4 ROUND 19,250$             77,000$             77,000$             3,850$               80,850$                 
Surface and porewater sampling 20 Sample 2,500$               50,000$             50,000$             2,500$               52,500$                 
Periodic inspections and reports 2 Yr 5,000$               10,000$             10,000$             500$                  10,500$                 
Monitoring report 2 Yr 20,000$             40,000$             40,000$             2,000$               42,000$                 

Subtotal 177,000$          8,850$               185,850$               

Engineering and Technical Assistance (20%) 37,170$                 

Contingency (Bid and Scope) (20%) 37,170$                 

$260,190

$180,000

$390,000

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%
1 MEDIA REPLACEMENT

Mobilization 1 LS 50,000$             50,000$             50,000$             2,500$               52,500$                 
Water diversion system and temporary controls 1 LS 480,375$          480,375$          480,400$          24,020$             504,420$               
Remove/replace sand layer 6,000 CY 10$                     60,000$             60,000$             3,000$               63,000$                 
Dewatering and treatment 60 DAY 750$                  45,000$             45,000$             2,250$               47,250$                 
Remove media 10,000 CY 20$                     200,000$          200,000$          10,000$             210,000$               
Dewatering (passive) and moisture-conditioning of media 144,000 CY 10$                     1,440,000$       1,440,000$       72,000$             1,512,000$            
Waste profiling 1 LS 10,000$             10,000$             10,000$             500$                  10,500$                 
Media disposal 13,000 TON 165$                  2,145,000$       2,145,000$       107,250$          2,252,250$            
Media replacement -$                   

Media and sand mixture 4,500 TON 500$                  2,250,000$       2,250,000$       112,500$          2,362,500$            
Mat production 144,000 CY 2$                       288,000$          288,000$          14,400$             302,400$               

Replacement sand layer 6,000 CY 50$                     300,000$          300,000$          15,000$             315,000$               

Subtotal 7,268,400$       363,420$          7,631,820$            

Engineering and Technical Assistance (20%) 1,526,364$            

Contingency (Bid and Scope) (20%) 1,526,364$            

$10,684,548

$7,480,000

$16,030,000

Item 
No.

1

2

Labor costs are based on program/project management staffing providing oversight to work crews that are no only directly related to one specific task. 

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

3

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Capital Costs

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items such as large cranes, excavators, and dredges have separate mobilization charges based 
on discussion with vendors.

Sitework includes general preparation activities prior to construction as well as other site wide activities conducted throughout the construction period.

Costs based on a variety of sources, including published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of cost based on 
previous experience.  Costs FOB South Plainfield New Jersey.  

Pre-design investigations will be conducted prior to the Remedial Design to more thoroughly delineate limits of cap, profile waste for disposal, and determine wastewater treatment 
requirements. 

Contractor management and non specific labor costs include project management, QA/QC, and Health and Safety. 

Silt fencing will be installed downgradient of excavationareas; silt curtains will be installed downstream of active work areas and around sensitve areas.

Quantity Unit
Material, Equipment, Labor,  

and OHP

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

Temporary fencing will be installed around excavation work areas to control access for safety.  Fencing will be re-located as work progresses.

2014 O&M COST 
TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

2014 PERIODIC 
COST TOTAL

Basis of Cost

Item 
No.

Description

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP

Temporary access road construction off of Spicer Avenue (through the CD RAA). - 200 feet long, 15 feet wide, rocked to limit trackout.
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4

5

6

 

1

1

The overlying sand layer and/or armor layer will be removed from the streambed and tested for re-use or disposal requirements.

The active work area will be dewatered using dewatering pumps.  It was assumed that water quality in the streambed will be allow direct discharge back into Bound Brook without 
treatment.

The reactive media will be replaced along with the sand cover layer replaced and armored, if appropriate.  The site will be restored to pre-construction conditions.

Prior to off-site disposal, spent media will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved materials.  The reagent will be mixed with the 
sediment/soil in a pug mill prior to shipment to the disposal facility.

O&M Costs (per Year)

Annual O&M costs will include monitoring of surface water, porewater quality monitoring in Bound Brook, routine inspections of the Brook, and periodic reports.

Periodic Costs (per Period)

Reactive cap media will require periodic replacement - the estimated replacement interval will be determined during the RD based on the thickness of the media layer and estimated flux.  For 
estimation purposes, it has been assumed that the media replacement costs will occur in year 15 and year 30, although at this time it is not clear that it will be required during the 30-year project 
duration period.  The need for media replacement will be based on site monitoring results but can be more accurately estimated based on the bench scale study results to be performed as part of 
the RD.

The processing facility constructed under the SS RAAs will be used for sediment and soil processing.  Incremental costs for use of these facilities have been included in the cost estimate for 
budgeting purposes.

Following placement of the reactive media in the streambed, a sand cap and armoring layer will be placed over the reactive mats and conditions in the streambed restored.

Prior to off-site disposal, sediment and soil will be moisture-conditioned by the addition of portland cement, CKD, slag, or other approved material. The reagent will be mixed with the 
sediment/soil in a pug mill prior to shipment to the disposal facility.  Approximately 50% of the material will require moisture-conditioning.

Material disposal costs were not included in calculating the design, project management, or construction management costs.  

Air quality will be monitored during removal activities and at the processing facility during construction. Monitoring will include VOCs, PCBs, and fugitive dust.  

A water diversion system will be constructed to divert water around the active work area.  A temporary water-filled coffer dam (DAM-IT, Fenton, MI) will be used to contain the water at the 
upstream end.  Water will then be pumped through HDPE pipes around each work segment.  The piping and pumping system will be designed to handled peak and average storm events.  

Periodic costs are estimated for one round, one event, one year, etc as noted in the units.  The estimated timing of the expenditure is used to calculate the PV.

Site cleanup activities will include the removal of all equipment, cleaning and testing of paved surfaces, and restoration of paving to pre-construction conditions.

Contact water storage tank(s) will be used to store water that has come into contact with contaminated materials generated at the site.  Wastewater from dewatering operations will also 
be stored in the contact water storage tank.  Excess water will be treated and discharged to Bound Brook or MCUA.  The estimated cost in this estimate assumes discharge to Bound Brook.

Disturbed areas will be regraded prior to restoration to blend with preconstruction conditions.

Following processing, the soil will be shipped off-site for disposal.  For this analysis it was assumed that the material would be shipped to a Subtitle D landfill for disposal.

A bench-scale pilot study will be conducted  to determine the correct media quantities required for groundwater flow.  A combination of ZVI , AC, and sand is anticipated to be used to 
backfill the trench. The mix ratio will be established by the results of the bench-scale testing program.  For this estimate, a mix ratio of 4 parts sand to 1 part reactive material (ZVI and AC) 
was used.  It is assumed that the reactive media will be placed in filter fabric blankets to facilitate placement and removal.

The soil and sediment processing facility constructed to process material under the SS RAA will be used to process materials generated under GW-5.  Costs included in this estimate represent 
incremental costs for the additional time/material spent processing materials from GW-5.  Costs for decommissioning and site reconstruction are included under the SS RAA.

Following diversion of the water, the streambed will be over-excavated to an estimated depth of two feet below the natural grade.  It is assumed that bedrock, if encountered, will be 
rippable with standard construction equipment. The depth of the excavation will be determined during the remedial design based on the estimated groundwater flux and a minimum time 
to media replacement of 15 years.  Excavated soil and rock will be hauled to the central processing facility for processing and off-site disposal.

A water diversion system will be constructed to divert water around the active work area during streambed work.  A temporary coffer dam (DAM-IT, Fenton, MI) will be used to contain the 
water at the upstream end.  Water will be diverted around the work area through pipelines and discharged to the Brook.  It is assumed that water quality is such that no treatment will be 
required.  The area within the diversion berms will be dewatered and the water piped to the central processing facility for treatment prior to discharge to Bound Brook.

Vegetation clearing will be limited to areas necessary for access and areas impacted by removal operations - 500 feet on either side of the Brook, small brush only (no trees larger than 6" in 
diameter).

A small temporary staging area will be constructed on the former CDE facility for construction equipment during trench installation. Material will be hauled to the central processing facility 
(constructed under SS RAA) for temporary storage of soil prior to testing and processing.   
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Total Cost 
General 

Requirements
Unit Cost Total (rounded) 5%

1 PRE-DESIGN INVESTIGATION
Topographic survey/base map preparation 1 LS 15,000$            15,000$            15,000$            750$                  15,750$                 
Geotechnical investigation 1 LS 75,000$            75,000$            75,000$            3,750$              78,750$                 
Soil characteristics for waste disposal 1 LS 5,000$              5,000$              5,000$              250$                  5,250$                   

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 44,200$            44,200$                 
Insurance 2% LS 88,300$            88,300$                 
Mobilization

General mobilization 5% LS 210,100$          210,100$               
General labor (not including equipment operators)

Program Management/Corporate Oversight/ QA 800 HR 80$                    64,000$            64,000$            3,200$              67,200$                 
Project Manager 1,600 HR 60$                    96,000$            96,000$            4,800$              100,800$               
Administrative assistance 800 HR 25$                    20,000$            20,000$            1,000$              21,000$                 
Job Superintendent 1,600 HR 60$                    96,000$            96,000$            4,800$              100,800$               
SSHS Officer 1,600 HR 40$                    64,000$            64,000$            3,200$              67,200$                 
Foreman 1,600 HR 50$                    80,000$            80,000$            4,000$              84,000$                 
General laborers 1,600 HR 25$                    40,000$            40,000$            2,000$              42,000$                 

General mobile equipment and operators
Street Sweeper 500 HR 85$                    42,500$            42,500$            2,125$              44,625$                 
Water truck 250 HR 75$                    18,750$            18,800$            940$                  19,740$                 

3 WATER MAIN REPLACEMENT (BASED ON NJAW ESTIMATE)
36" DI water main 1,377 IN-LF 15$                    732,674$          732,700$          36,635$            769,335$               
Connections 2 EA 35,000$               70,000$            70,000$            3,500$              73,500$                 
Cut and cap existing main 2 EA 20,000$               40,000$            40,000$            2,000$              42,000$                 
Line Stop 1 EA 25,000$               25,000$            25,000$            1,250$              26,250$                 
Grout Abandoned 36" Main 1 LS 80,000$               80,000$            80,000$            4,000$              84,000$                 
Restoration 6,885 lf 25$                       172,125$          172,200$          8,610$              180,810$               
Backfill and bedding 1,377 LS 50$                       68,850$            68,900$            3,445$              72,345$                 
Jack and Bore RR crossing 300 LS 2,500$                  750,000$          750,000$          37,500$            787,500$               
Rock excavation 1 LS 75,000$               75,000$            75,000$            3,750$              78,750$                 
Trench Protection 1 LS 30,000$               30,000$            30,000$            1,500$              31,500$                 
NJ Transit (RR) signal personnel and inspectors 1 LS 50,000$               50,000$            50,000$            2,500$              52,500$                 
Traffic Control 1 LS 25,000$               25,000$            25,000$            1,250$              26,250$                 
Pipe Installation in hazardous material 10% LS 222,500$          11,125$            233,625$               
NJAW internal services 5% LS 111,300$          5,565$              116,865$               

4 ADDITIONAL SITE WORK NOT INCLUDED IN NJAW ESTIMATE
Soil handling/disposal for OU2 Disposal Area and J&B 3,300 TON 95$                       313,500$          313,500$          15,675$            329,175$               
Add for rock in jack and bore 300 LF 250$                     75,000$            75,000$            3,750$              78,750$                 
Replace paving on former CDE facility 1,600 SY 15$                    24,000$            24,000$            1,200$              25,200$                 
Dewatering 6 MON 250$                  1,500$              1,500$              75$                    1,575$                   

Baker Tanks - 15 tanks 6 MON 15,750$            94,500$            94,500$            4,725$              99,225$                 
Pipeline to treatment plant at central processsing facility 2,600 LF 25$                    65,000$            65,000$            3,250$              68,250$                 
Pumping 6 MON 1,500$              9,000$              9,000$              450$                  9,450$                   

5 SPECIAL CONSTRUCTION
Leak detection system 1 LS 250,000$          250,000$          250,000$          12,500$            262,500$               
WWTP rental 6 MON 20,000$            120,000$          120,000$          6,000$              126,000$               
WWTP operator 6 MON 5,000$              30,000$            30,000$            1,500$              31,500$                 
MCUA discharge fee 6 MON 7,500$              45,000$            45,000$            2,250$              47,250$                 

Subtotal Project 4,439,000$       204,820$          4,643,820$           
Design (10%) - not applied to media or rock disposal costs in estimate 431,465$               
NJAW internal financial costs (8%) 371,506$               
Project Management (10%) - not applied to media or rock disposal costs in estimate 431,465$               
Construction Management (10%) - not applied to media or rock disposal costs in estimate 431,465$               
Scope Contingency (15%) 696,573$               
Bid Contingency (10%) 464,382$               

$7,470,674

$5,230,000

$11,210,000

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

2014 
CONSTRUCTION 

COST TOTAL

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP
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Total Cost 
General 

Requirements
Unit Cost Total (rounded) 5%

1 ANNUAL OPERATING AND MAINTENANCE COSTS
Monitoring equipment maintenance 1 YR 5,000$              5,000$              5,000$              250$                  5,250$                   

Subtotal 5,000$              250$                  5,250$                   

Engineering and Technical Assistance (20%) 1,050$                   

Project Management (10%) 525$                      

Contingency (Bid and Scope) (20%) 1,050$                   

$7,875

$10,000

$10,000

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

1 NO PERIODIC COSTS

Subtotal -$                  -$                  -$                       

Engineering and Technical Assistance (20%) -$                       

Project Management (10%) -$                       

Contingency (Bid and Scope) (20%) -$                       

$0

$0

$0

Item 
No.

1

2

Labor costs are based on program/project management staffing providing oversight to work crews that are no only directly related to a one specific task. 

General equipment charges are non-task specific and generally relate to equipment used to control impacts of remedial actions on off-site areas.

3

Pre-design investigations will need to be conducted prior to the Remedial Design to obtain additional information on site conditions that will impact pipeline design and construction, profile 
waste for disposal, determine contact water treatment requirements, investigate obstacles to construction, and other site features. 

A topographic survey will be performed to determine pipeline route (plan and profile drawings).  Estimated time in field - 2 days plus preparation of site plan.

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

2014 PERIODIC 
COST TOTAL

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP 2014 O&M COST 
TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Basis of Cost

Water Line construction costs were supplied by the New Jersey American Water Company, the pipeline owner, based on preliminary conceptual designs and standard costing assumptions 
factors.

Costs are based on a variety of sources, including NJAW, published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of 
cost based on previous experience.  Costs FOB South Plainfield, New Jersey. 

Geotechnical samples will be collected to assess soil conditions, determine the location of bedrock outcroppings along the proposed route, and determine the stability of the proposed 
route, particularly in former fill area. One boring will be collected every 100 feet along the route across the former CDE facility to a depth of 15 feet or competent soil.  

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 
Bonding (1%) and Insurance Costs (2%) calculated as a percentage of capital costs.
General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items may have separate mobilization charges based on discussion with vendors.

Typical grout abandonment of a pipeline is 10 feet at either end of the pipe.  Additional cost for grouting the entire length of the pipeline crossing the OU2 disposal area (approximately 
900 cubic feet) is estimated at $80,000.
The new pipeline will be constructed in a ROW parallel to the existing pipeline.

Capital Costs

Soil will be characterized for disposal.  

Costs reflect replacement pipeline to be constructed at some time in the future if necessary based on monitoring results. For cost estimating purposes, it was assumed that the leak 
detection system would be installed immediately, but that the new pipeline would be constructed in year 10.
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4

5

1

1

The processing facility constructed under the SS RAAs will be used for soil processing and treating dewatering fluids as necesary.  Incremental costs for use of these facilities have been 
included in the cost estimate for budgeting purposes.

Periodic Costs (per Period)

No periodic costs.

O&M Costs (per Year)

Leak detection system costs vary widely depending on functionality.  System components include small shed/structure to contain controls system, power relays, instrumentation, SCADA 
system, sensors and cabling, electrical hookups.  System design,installation, startup, calibration costs included 50 percent of equipment costs.  

Dewatering may be required within the footprint of the OU3 contaminant zone.  For dewatering in this area, fluids will be be pumped to storage tanks and then pumped to the central 
processing facility for treatment prior to discharge.

Based on the probable location of the jack and bore, it is likely that rock will be encountered during the boring which was not included in the NJAW estimate.  An additional cost of $250 
per LF was include in the estimate to cover the additional costs.

Monitoring and analysis of data from leak detection system.  This cost is included in the project costs since it is not a function normally provided by NJAW on their pipelines.

Soil along the pipeline route within the limits of the OU3 TI zone may need to be disposed in a landfill.  Rock/soils from jack and bore will be hauled off-site for disposal in  a Subtitle D 
landfill. Volume is based on a 4-foot diameter boring and 300-foot length plus 10% for pits.

Soil along the pipeline route that cross the former CDE facility will be excavated and hauled off-site for disposal in a Subtitle C landfill. The trench size is estimated to be 7 feet wide by 5 
feet deep and 1400 feet long - 1800 cy of soil.  

Costs were added to the construction costs supplied by NJAW to reflect site-specific conditions and other factors that were not addressed in the design concepts developed by NJAW to 
reflect costs associated with construction on a Superfund Site.
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Total Cost 
General 

Requirements
Unit Cost Total (rounded) 5%

1 PRE-DESIGN INVESTIGATION
Topographic survey/base map preparation 1 LS 15,000$            15,000$            15,000$            750$                  15,750$                 
Geotechnical investigation 1 LS 10,000$            10,000$            10,000$            500$                  10,500$                 

2 GENERAL REQUIREMENTS
Performance and Payment Bond 1% LS 52,600$            52,600$                 
Insurance 2% LS 105,200$          105,200$               
Mobilization

General mobilization 5% LS 250,400$          250,400$               
General labor (not including equipment operators)

Program Management/Corporate Oversight/ QA 800 HR 80$                    64,000$            64,000$            3,200$              67,200$                 
Project Manager 1,600 HR 60$                    96,000$            96,000$            4,800$              100,800$               
Administrative assistance 800 HR 25$                    20,000$            20,000$            1,000$              21,000$                 
Job Superintendent 1,600 HR 60$                    96,000$            96,000$            4,800$              100,800$               
SSHS Officer 1,600 HR 40$                    64,000$            64,000$            3,200$              67,200$                 
Foreman 1,600 HR 50$                    80,000$            80,000$            4,000$              84,000$                 
General laborers 1,600 HR 25$                    40,000$            40,000$            2,000$              42,000$                 

General mobile equipment and operators
Street Sweeper 500 HR 85$                    42,500$            42,500$            2,125$              44,625$                 
Water truck 250 HR 75$                    18,750$            18,800$            940$                  19,740$                 

3 WATER MAIN REPLACEMENT (BASED ON NJAW ESTIMATE)

36" DI water main 2,682 IN-LF 15$                    1,427,039$       1,427,100$       71,355$            1,498,455$           
Connections 2 EA 35,000$            70,000$            70,000$            3,500$              73,500$                 
Cut and cap existing main 2 EA 20,000$            40,000$            40,000$            2,000$              42,000$                 
Line Stop 1 EA 25,000$            25,000$            25,000$            1,250$              26,250$                 
Grout Abandoned 36" Main 1 LS 80,000$            80,000$            80,000$            4,000$              84,000$                 
Restoration 13,410 lf 25$                    335,250$          335,300$          16,765$            352,065$               
Backfill and bedding 2,682 LS 50$                    134,100$          134,100$          6,705$              140,805$               
Jack and Bore RR crossing 475 LS 2,500$              1,187,500$       1,187,500$       59,375$            1,246,875$           
Rock excavation 1 LS 75,000$            75,000$            75,000$            3,750$              78,750$                 
NJ Transit (RR) signal personnel and inspectors 1 LS 100,000$          100,000$          100,000$          5,000$              105,000$               
Traffic Control 1 LS 50,000$            50,000$            50,000$            2,500$              52,500$                 
NJAW internal services 5% LS 185,100$          9,255$              194,355$               

4 ADDITIONAL SITE WORK NOT INCLUDED IN NJAW ESTIMATE
Soil handling/disposal for soil from J&B 500 TON 95$                       47,500$            47,500$            2,375$              49,875$                 
Add for rock in jack and bore 475 LF 250$                     118,750$          118,800$          5,940$              124,740$               
Dewatering 6 MON 250$                  1,500$              1,500$              75$                    1,575$                   

Baker Tanks - 15 tanks 6 MON 15,750$            94,500$            94,500$            4,725$              99,225$                 
Pipeline to treatment plant 2,600 LF 25$                    65,000$            65,000$            3,250$              68,250$                 
Pumping 6 MON 2,500$              15,000$            15,000$            750$                  15,750$                 

5 SPECIAL CONSTRUCTION
WWTP rental 6 MON 20,000 120,000$          120,000$          6,000$              126,000$               
WWTP operator 6 MON 5,000 30,000$            30,000$            1,500$              31,500$                 
MCUA discharge fee 6 MON 7,500 45,000$            45,000$            2,250$              47,250$                 

Subtotal Project 5,200,900$       239,635$          5,440,535$           
Design (10%) - not applied to media or rock disposal costs in estimate 544,054$               
NJAW internal financial costs (8%) 435,243$               
Project Management (10%) - not applied to media or rock disposal costs in estimate 544,054$               
Construction Management (10%) - not applied to media or rock disposal costs in estimate 544,054$               
Scope Contingency (15%) 816,080$               
Bid Contingency (10%) 544,054$               

$8,868,072

$6,210,000

$13,300,000OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

2014 
CONSTRUCTION 

COST TOTAL

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)
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Annual Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO ANNUAL O&M COSTS

Subtotal -$                  -$                  -$                       

Project Management, Engineering and Technical Assistance (20%) -$                       

Contingency (Bid and Scope) (20%) -$                       

$0

$0

$0

Periodic Costs
Total Cost 

General 
Requirements

Unit Cost Total (rounded) 5%

NO PERIODIC COSTS

Subtotal -$                  -$                  -$                       

Project Management, Engineering and Technical Assistance (20%) -$                       

Contingency (Bid and Scope) (20%) -$                       

$0

$0

$0

Item 
No.

1

2

Labor costs are based on program/project management staffing providing oversight to work crews that are no only directly related to a one specific task. 

General equipment charges are non-task specific and generally relate to equipment used to control the impacts of remedial actions on off-site areas.

3

Two pipeline routes were evaluated and costs prepared for each. The costs presented here reflect the lesser cost alternative based on preliminary estimates.  However, other routes may 
be evaluated during the remedial design.

2014 O&M COST 
TOTAL

2014 PERIODIC 
COST TOTAL

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

Contractor management and non-specific labor costs include project management, QA/QC, and Health and Safety. 

Bonding (1%) and Insurance Costs (2%) are calculated as a percentage of capital costs.

General mobilization calculated at 5% of capital costs applies to general equipment. Specialty items may have separate mobilization charges based on discussion with vendors.

Water Line construction costs were supplied by the New Jersey American Water Company, the pipeline owner, based on preliminary conceptual designs and standard costing assumptions 
factors.

Item 
No.

Description Quantity

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

General costs associated with project implementation including project trailers, communications, sanitation, PPE and other H&S safety supplies, and various sundries required for project 
implementation were calculated as a percentage of project capital costs (5%).

Basis of Cost

Costs based on a variety of sources, including the NJAW, published and unpublished sources such as RS Means, communications with vendors (written and verbal), and internal databases of 
cost based on previous experience.  Costs FOB South Plainfield, New Jersey. 

OPINION OF PROBABLE CONSTRUCTION COST  (Point Estimate)

OPINION OF PROBABLE CONSTRUCTION COST  (Range Estimate - Low (-30%)

OPINION OF PROBABLE CONSTRUCTION COST (Range Estimate - High (+50%)

Item 
No.

Description Quantity Unit
Material, Equipment, Labor,  

and OHP

Unit
Material, Equipment, Labor,  

and OHP

Pre-design investigations will need to be conducted prior to the Remedial Design to obtain additional information on site conditions that will impact pipeline design and construction, profile 
waste for disposal, determine contact water treatment requirements, investigate obstacles to construction, and other site features. 

A topographic survey will be performed to determine pipeline route (plan and profile drawings).  Estimated time in field - 2 days plus preparation of site plan.

Capital Costs

Geotechnical samples will be collected to assess soil conditions, determine the location of bedrock outcroppings along the proposed route, and determine the stability of the proposed 
route, particularly in former fill area. One boring will be collected every 100 feet along the route across the former CDE facility to a depth of 15 feet or competent soil.  

Typical grout abandonment of pipeline is 10 feet at either end of the pipe.  This cost is included in the NJAW pricing.  Additional cost for grouting the entire length of the pipeline 
crossing the OU2 disposal area approximately 900 cubic feet) is estimated at $80,000.
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4

5

1

1

Costs were added to the construction costs supplied by NJAW to reflect site specific conditions and other factors that were not addressed in the design concepts developed by NJAW.

Dewatering may be required within the footprint of the OU3 contaminant zone.  For dewatering in this area, fluids will be be pumped to storage tanks and then pumped to the 
processing facility for treatment prior to discharge.

The processing facility constructed under the SS RAAs will be used for sediment and soil processing.  Incremental costs for use of these facilities have been included in the cost estimate for 
budgeting purposes.

O&M Costs (per Year)

No periodic costs.

No annual O&M costs.

Periodic Costs (per Period)

Based on the probable location of the jack and bore, it is likely that rock will be encountered during the boring which was not included in the NJAW estimate.  An additional cost of $250 
per LF was include in the estimate to cover the additional costs.

Soil along the pipeline route within the limits of the OU3 TI zone may need to be disposed in a landfill.  Rock/soils will be excavated and hauled off-site for disposal in  a Subtitle D 
landfill. Volume based on 4 ft diameter boring and 475 foot length plus 10 percent for pits - 250 cy.



 Table 11-1
        

COMPARATIVE ANALYSIS OF ALTERNATIVE COSTS          
Cornell-Dubilier Electronics Superfund Site          

Feasibility Study          

Alternative Description Capital Costs
O&M Costs (per 

year)
Periodic  Costs (per 

round) Construction Period 
Present Value of 

Capital Costs
Present Value of 

O&M
Present Value of 

Periodic Costs Total Present Value

Alternative SS-1 No Action -$                             -$                          -$                             0 -$                                -$                           -$                               

Alternative SS-2 Excavation/Dredging of Sediments and Soils 187,300,000$            -$                          15,000$                       30 months 177,600,000$               -$                           30,000$                         177,600,000$              

Alternative SS-3
Excavation/Dredging of Sediment, Limited Excavation and 
Capping of Floodplain Soil, Limited Dredging and Capping 
in New Market Pond, and MNR of Depositional Areas

165,700,000$            -$                          15,000$                       30 months 157,100,000$               638,445$                  30,000$                         157,800,000$              

Alternative CD-1 No Action -$                             -$                          -$                             0 -$                                -$                           -$                               

Alternative CD-2 Surface Excavation, Capping, and Containment 20,000,000$               40,000$                   22,000$                       9 months 20,000,000$                 550,000$                  50,000$                         20,600,000$                

Alternative CD-3 Full Depth Excavation, Thermal Desorption, and On-Site 
Burial of Treated Materials

42,400,000$               -$                          -$                             11 months 42,400,000$                 -$                           -$                                42,400,000$                

Alternative CD-4 Full Depth Excavation and Off-Site Disposal 32,800,000$               -$                          -$                             11 months 32,800,000$                 -$                           -$                                32,800,000$                

Alternative GW-1 No Action -$                             -$                          -$                             0 -$                                -$                           -$                                -$                               

Alternative GW-2 Monitoring and Institutional Controls 1,900,000$                 830,000$                 -$                             12 months 1,900,000$                    10,270,000$             -$                                12,200,000$                

Alternative GW-3 Hydraulic Control of Groundwater 8,100,000$                 1,220,000$              -$                             12 months 8,100,000$                    15,160,000$             -$                                23,300,000$                

Alternative GW-4 Permeable Reactive Barrier 18,700,000$               300,000$                 9,100,000$                 12 months 18,700,000$                 3,780,000$               4,580,000$                    27,100,000$                

Alternative GW-5 Reactive Cap 13,500,000$               260,000$                 10,700,000$               6 months 13,500,000$                 3,230,000$               5,370,000$                    22,100,000$                

Alternative WL-1 No Action -$                             -$                          -$                             0 -$                                -$                           -$                                -$                               

Alternative WL-2 Water Line Monitoring System, Replacement in Existing 
Easement as Necessary

500,000$                    8,000$                      7,000,000$                 6 months 500,000$                       100,000$                  3,500,000$                    4,100,000$                   

Alternative WL-3 Water Line Replacement in New Easement 8,900,000$                 -$                          -$                             6 months 8,900,000$                    -$                           -$                                8,900,000$                   

Notes:

2.  Construction period is based on estimated remediation period plus mobilization/demobilization and site remediation.

3.   For calculating present value, a 30-year operating period was assumed for the groundwater control alternatives although it is anticipated that some of the systems will need to operate for decades, if not longer, to ensure compliance with        
      ARARs. It was assumed that for Alternative GW-3,  the treatment plant would require replacement in year 30; for Alternative GW-4 , the reactive media in the PRB would require replacement in year 15;  and for Alternative GW-5, the reactive cap 
      media would require replacement in year 15.  Actual time frames may vary.  More frequent changes of the reactive media in GW-4 and GW-5 would increase the PV of the projects.

5.  For all alternatives, operating and maintenance costs include appropriate charges for annual equipment O&M, site monitoring, and equipment replacement during the 30-year project duration.  

Sediment and Floodplain Soil RAA

Capacitor Debris RAA

Groundwater Discharge to Surface Water RAA

Water Line RAA

4.  O&M costs associated with the water line are expected to be borne by NJAW as part of normal operating costs and are not included in this estimate.  Under Alternative WL-2, leakage monitoring costs would be borne by 
      the project.  For WL-2, initial costs would include installation of a leak detection system and SCADA warning system.  Pipeline replacement was assumed to occur in year 10.

6.  Base cost for water line construction (both alternatives) provided by NJAW (pipeline owner).

1.  Estimated costs based on an ENR CCI of 9664 (January 2014).  All costs in constant (non-inflationary) dollars. The Present Value was calculated based on Discount Rate of 7% per OSWER memorandum 9355.0-75 dated July 2000. 



Former
CDE

Facility

Woodbrook Road
Dump Superfund Site

Rarit
an River

Arthur
Kil l

Spring
Lake

Raritan
Riv er

Ambrose Brook

Green
Brook

Bound Brook
New Market Pond

Lake
Nelson

Staten
Island

C e
da

r B
ro

ok

Raritan Bay

MIDDLESEX

SOMERSET

UNION

0 1 20.5
Miles

Cornell-Dubilier Electronics
Superfund Site

South Plainfield, New Jersey Figure 1-1
2014OU4 Bound Brook Regional Location Map

[Main Investigation Area
Optional Investigation Area

Legend

Woodbrook Road Dump Superfund Site
Former CDE Facility

Bound Brook OU4 RI/FS



)

)

)

)

)

)

)

) ) )
)

)

) )
)

)

) )
) ) )

) )
)

)

)
)

)

)
)

) ) ) ) )
)

)
) ) )

)

)

)

) ) ) ) )
) ) ) )

)
)

) ) ) ) )

)
) )

)
)

)
)

)
)

)
)

)

)
)

)

)
)

)

)

)

)
)

)

)

)

)

)

)

)

)

)
))

)

)

)

)

)

)

)

Former CDE
Facility

Woodbrook Road
Dump Superfund SiteRaritan

River

2

3
4

6

7

0

-1

8

5

1

Green Brook

Bound Brook

Bonygutt Brook

Ambrose Brook

Cedar Brook

New Market Pond

Spring L
ake

Bound Brook

Gree
n B

roo
k

PISCATAWAY TWP

MIDDLESEX BORO

GREEN BROOK TWP

PLAINFIELD CITY
WARREN TWP

DUNELLEN BORO

SOUTH PLAINFIELD BORO

EDISON TWP

SCOTCH PLAINS TWP
NORTH PLAINFIELD BORO

FRANKLIN TWP

[

0 2,500 5,0001,250
Feet

Bound Brook OU4 RI/FS

Cornell-Dubilier Electronics
Superfund Site

South Plainfield, New Jersey Figure 1-2
2014OU4 Bound Brook Study Area

Main Investigation Area
Optional Investigation Area

Legend

Bound Brook Centerline
1-Mile segment)

Woodbrook Road Dump Superfund Site
Former CDE Facility

Waterbodies
Municipality Boundary



)

)

)

)

)

)

)

) ) )
)

)

) )

)

)

) )
) ) )

) )
)

)

)
)

)

)
)

) ) ) )
)

)
)

) ) )
)

)

)

) ) ) ) )
) ) ) )

)
)

) ) )
) )

)
) )

)
)

)
)

)
)

)
)

)

)
)

)

)
)

)

)

)

)
)

)

)

)

)

)

)

)

)

)
))

)

)

)

)

)

)

)

Former CDE
Facility

Woodbrook Road
Dump Superfund SiteRaritan

River

2

3
4

6

7

0

-1

8

5

Green Brook

Bound Brook

Bonygutt Brook

Ambrose Brook

Cedar Brook

New Market Pond

Sprin
g Lake

Bound Brook

Gree
n B

roo
k 1

[

0 2,500 5,0001,250
Feet

Cornell-Dubilier Electronics
Superfund Site

South Plainfield, New Jersey Figure 1-3
2014Operable Units (OU2, OU3, and OU4)

of the Cornell-Dubilier Electronics Superfund Site

Legend
OU4 Main Investigation Area
Optional Investigation Area
Bound Brook Centerline
1-Mile segment

OU3 Groundwater
OU2 Former CDE Facility

Woodbrook Road Dump Superfund Site

)

Bound Brook OU4 RI/FS



![

![

![

![

![

![

![

Bound Brook Bridge

Lincoln Avenue Bridge

Confluence of
Bound Brook
and Green Brook

Shepherd Avenue Bridge

Mountainview Park

Greenbrook Road Bridge

Former Weir

Former Utility Pipe

NEW ST

EMMAPL

MARKETST

MILTON PL

CAP LN

PIEDMONT
DR

FULTON ST

WOODROW ST
PEARL PL

ELMWOOD
AVE

WELLS PL

EDGEWOOD
AVE

MARIEPL E WILSON ST

MADISON AVE

HEATHER LN

HA
NC

OC
K S

T

ROOSEVELT DR

VAIL ST

AMUR RD

HICKORYCT

6TH
 ST

DORN AVE

5TH
 ST

LEH
IGH LN

HO
LLY

 CT

MONROE ST

EDGEWOOD
AVE

LYD
ECK

ER 
PL

LORRANE AVE

SCHINDELARLA

VALENTINE ST

BOUNDBROOK RD

STELLA PL

MARSHALL PL

VOORHEES AVE

SHERIDAN AVE

RAPHAEL AVE

GARDEN PL

APPIAN WAY

CRAMER AVE

SALVATORE AVE
MULBERRY LN

ED
WA

RD
 AV

E

HAWTHORNE AVE

WEIS
S D

R

VE
NIC

E A
VE

EMERS
ON AV

ENUTTW
OOD A

VE

7TH
 ST

NELSON ST

LO
CU

ST
 AV

E

SEBRING AVE

4TH
 ST

WILLOW ST
RUTGERS LN

LYN
N A

VE

JUNE WAY

LOWANDE AVE

WHITNEY DR

GR
EE

NB
RO

OK
 RD

DOUGLASS LN

SYCAMORE RD

BARBARA PL

DOGWOOD DR

CARBER ST

VESPER AVE

WILSON ST

GLEN GARY RD
ROCK LN

AMBROSE AVE

ED
GE

WO
RT

H S
T

TREETOP RD

WA
SH

ING
TO

N A
VE

JUDSON DR

ANTHONY AVE

PERSHING AVE

LUCIA ST

TH
IRD

 ST

DRAKE AVE

KING GEORGE RD

STARLIT DR

STOUT AVE

PRINCETON DR

TH
OM

AE 
AVE

LAURI LN

NAGLE ST

CLAREDON AVE

SH
EA

RN
 DR

PIE
RR

EP
ON

T A
VE

DAYTON AVE

FIS
HE

R A
VE

DORN AVE

WA
TCH

UN
G R

D

GILES AVE

WASHINGTON AVE

DORN AVE

MIDDLEBROOK RD

WELLINGTON AVE

KING CT

LOUIS AVE

RAMSEY RD

WOODLAND AVE

WOODLAND TERR

ORCHARD RD

SHEPHERD AVE

MARLBOROUGH AVE

LORRANE AVE

HILLCREST RD

BOUND BROOK RD

HA
WT

HO
RN

E A
VE

MOUNTAIN AVE

HOWARD AVE

HAZELWOOD AVE

PAR
K A

VE

UNION AVE

BEECHWOOD AVE

GREENBROOK RD

COOK AVE

MOUNTAIN AVE

US 22

Green Brook

Bound Brook

0.50.5-1.3-1.3

-0.5-0.5

0.10.1

0.30.3

-0.9-0.9

-1.6-1.6

-0.3-0.3

0.80.8

-0.6-0.6

-0.2-0.2

-0.8-0.8

-0.1-0.1

-1.5-1.5
0.70.7

0.60.6

-1.2-1.2

-1.1-1.1

-1.4-1.4

-0.4-0.4

0.20.2
-0.7-0.7

-1-1

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 1 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[LEGEND
Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![

![

![

![

![

![

![

![

Bound Brook Bridge

Lincoln Avenue Bridge

South Avenue Bridge

Confluence of
Bound Brook
and Green Brook

Mountainview Park

Greenbrook Road Bridge

Unnamed Warehouse Owned
by 207 Pond Avenue LLC c/o F. Foley

Conrail Railroad

Former Weir

Former Utility Pipe

Conrail Railroad Bridge

VAIL ST

Sanford
StreetFRONT ST

MARKET
ST

WOODROW ST

OSTERMAN
AVE

LINDA CT

LEVGAR ST

MISTYLN

KELLY
CT

LOUIS
AVE

RUTH
PL

E WILSON ST

NAOMI
DR

FRANCES ST

PAULINE
PL

HANCOCK ST

ROOSEVELT DR

ZOAR PL

CONOVER
PL

HICKORY
CT SHELDONPL

CE
DA

R
AV

E

WHITNEY
DR

6TH ST

5TH ST

EMMA PL

E FULTON ST

DAVEIS
AVE

ORCHARDRD

PARK PL

HOOKERAVE

MILTON PL

PEARL PL

MYRTLE
AVE

WIL
DW

OO
D

AV
E HARMONYDR

MONROE ST

VALENTINEST

RAMSEY RD

NORTH
AVE EXT

NURSERY LN

KALMAN CT

MAY CT

BOUND
BROOK RD

MARSHALL PL

WAGNER AVE

FORREST ST

BALCH AVE

GRANDVIEW AVE

GARDEN PL

JOHN ST JAY PL

MARTIN ST

LUND CT

WIL
TO

N A
VE

RU
TH

ERF
OR

D C
T

HAWTHORNE AVE

DENTON PL

VENICE AVE

ANNE ST

W PERSHING AVE

FIS
HE

R A
VE

GROVE AVE

7TH ST

NELSON ST

PARKER ST

LOCUST AVE

4TH ST

POND AVE

FITZSIMMONS AVE

COLEMAN ST

SMALLEY AVE

CINDY CT

GREENBROOK RD

CLAY AVE
DRYDEN ST

JUNE WAY

NEW ST

GRANT AVE

PEABODY ST

LORING PL

LAURI LN

GREENBROOK RD

HOWARD AVE

SYCAMORE RD

BALCH AVE

VOGEL PL

E LACKLAND DR

DOGWOOD DR

HALLOCK AVE

LEH
IGH

 AV
E

US 22

SHERIDAN AVE

LODGE ST

W LACKLAND DR

WILTON AVE

WILSON ST

ROCK LN

TREETOP RD

LEE DR

LINCOLN BLVD

PERSHING AVE

GRANT AVE

ANITA DR

FULTON ST

THIRD ST

N RANDOLPHVILLE RD

N LINCOLN AVE

KAREN CT

FAIRFIELD AVE

STARLIT DR

CAP LN

STEPHENSON AVE

DAVEIS AVE

WAGNER ST

MADISON AVE

MAIN ST

DICKERSON DR

PARKSIDE AVE

CLAREDON AVE

WOOD AVE

WARRENVILLE RD

ED
GE

WO
RT

H S
T

HIGH STDAYTON AVE

WASHINGTON AVE

SHERMAN ST

DAVEIS AVE

EGEL AVE

UNION AVE

MICHAEL ST
MARKET ST

WELLINGTON AVE

SEFTON CIR

PIERREPONT AVE

WOODLAND AVE

JACKSON ST

WILLIAM ST

JOHNSON ST

GREENBROOK RD

GILES AVE

CENTRAL AVE

LORRANE AVE

HOWARD AVE

GR
AN

DV
IEW

 ST

RUNYON AVE

MARLBOROUGH AVE

FIRST ST

2ND ST

DRAKE AVE

GRANT AVE

SOUTH AVE

VOORHEES AVE

COOK AVE

MOUNTAIN AVE

Lincoln Boulevard

BOUND BROOK RD

Bonygut t Brook

Bound
Brook

Green Brook

1.71.7

1.31.3

0.90.9

0.50.5 1.41.4

1.51.5 1.91.9

0.10.1

2.12.1

0.30.3

-0.3-0.3

0.80.8

-0.2-0.2

-0.1-0.1

2.52.5

1.61.6

1.21.20.70.7

2.22.2

0.60.6

2.32.3
2.42.4

0.20.2

1.11.1

1.81.8

11

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 2 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![

![

![

![

![

![

![

![ South Avenue Bridge

Prospect Avenue Bridge

New Market Pond Dam

New Market Pond Boat Ramp

Confluence with Unnamed Tributary
near New Brunswick Avenue

Ziegler Chemical and Mineral Corp

New Market Avenue Bridge
(County Rt 665)

MRP Steel Fabrication and Engineering

New Market Pond

Washington Avenue 
Bridge

New Market Pond

Unnamed Warehouse Owned
by 207 Pond Avenue LLC c/o F. Foley

Conrail Railroad

Conrail Railroad

Sediment Trap
constructed by

Piscataway Township

1985-1986 Maintenance Dredging
of New Market Pond by Piscataway Township

Conrail Railroad Bridge

Sanford
Street

MADISONAVE

PAULINE PL PINEWOOD
DR

RUTH
PL

LINDA CT

NAOMI DR

PENFIELD PL

PULASKI ST

SUSANCT

FRONT
ST

LEWIS
ST

KELLY
CT

LAKE
CT

DONNACT

HALLST
PULASKI ST

GRANDVIEW
AVE

DAVEIS
AVE

HALL ST

KIM CT

LONAMBE DR

RUBY CT

FRANCES ST

SOUTH AVE

SHELDONPL

ACADEMY
ST

MEISTER
ST

DEMAREST
PL

WIL
DW

OO
D

AV
E

ROBERTS
AVE E

WEBSTER
AVE

ANTHONY
AVE

MAY CT

MCKINNON ST

KALMAN CT

12TH ST

BREARLY PL

ALLEN ST E

GRANDVIEW
AVE E

FLORENCE PL

BALCH AVE

BACHE PL

JAY PL

GERTRUDE TERR

HENRY PL

BIRCHWOOD DR

CLAY ST

HEIDI CT

LUND CT

HALL ST

WIL
TO

N A
VE

ANNE ST

12TH ST

ALLEN ST

WALNUT ST

GROVE AVE

ROBERTS AVE W

BROOKHOLLOW RD

POND AVE

VAN WINKLE PL

ST MARKS AVE

SMALLEY AVE

EIS
EM

AN
 AV

E

LEHIGH ST

LIN
DE

N P
L

MAPLE AVE

HAIGHT AVE

CEDARWOOD DR

WILLIAM ST

PULASKI ST

GRANT AVE

Walnut Street
SUSSEX ST

PEABODY ST

LORING PL

HOWARD AVE

BALCH AVE

CURTIS AVE

MAPLE AVE

MAPLE AVE N

VOGEL PL

EDWARDS AVE

HALLOCK AVE

NORTH AVE EXT

CHURCH ST

BUCHMAN AVE
LEH

IGH
 AV

E
LONGFELLOW AVE

WILTON AVE

OAK PKWY

GRANT AVE

VOGEL AVE

HARMONY DR

N RANDOLPHVILLE RD

HUGHES TERR
FAIRVIEW AVE

KAREN CT

GROVE ST
PUTMAN AVE

TABB AVE

DIAL AVE

DRYDEN ST

DAVEIS AVE

SHERWOOD DR

VAIL AVE

HIGH ST

LAFAYETTE ST

DICKERSON DR

PARKSIDE AVE BRANDYWINE CIR

W 4TH ST

VALMERE AVE

WARRENVILLE RD
DOGWOOD ST

FERNWOOD DR

WALNUT ST

ANITA DR

HA
RP

ER
 ST

ADRIAN AVE

PELHAM AVE

LEVGAR ST

HIGH ST

DAVEIS AVE

SHERMAN ST

DAY AVE

DESNA ST

CURTIS ST

STA
NT

ON
 AV

E

DU
PO

NT
 AV

E

MICHAEL ST

VERA ST

MONTGOMERY AVE

FAIRVIEW AVE

GRANDVIEW AVE

10TH ST

TERRACE CT

SEFTON CIR

WOODROW AVE

OLIVE ST

TABB AVE

VICTORIA AVE

JACKSON ST

MANSFEILD AVE

W 5TH ST

HOPKINSON AVE

RUNYON AVE

JOHNSON ST

ACADEMY ST

MADISON AVE S

CENTRAL AVE

11TH ST

9TH ST

8TH ST

Stelton Road

CENTER ST

WEST 7T
H ST

BOUND BROOK RD

NEW MARKET AVE

LAKEVIEW AVE

WHITTIER AVE

PROSPECT AVE

WASHINGTON AVE

Bonygutt Brook

Bound Brook

2.62.6

2.82.8

4.14.1

3.23.2 3.43.43.33.3

1.91.9 2.12.1

2.92.9
3.13.1

2.52.5

2.72.7

4.34.3

3.63.6

2.22.2

3.93.9

4.24.2

3.53.5

2.32.3

3.73.7

3.83.8

2.42.4

44

33

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 3 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![

![

![

![

![

![

![

![

![

New Market Pond Boat Ramp

New Brunswick Avenue Bridge

Clinton Avenue Bridge

Cedar Brook Confluence

Holy Redeemer Cemetery - 
Church of Sacred Heart

Confluence with Unnamed Tributary
near New Brunswick Avenue

Confluence with Unnamed
Tributary near Elsie Avenue

MRP Steel Fabrication and Engineering

New Market Pond

Washington Avenue 
Bridge

New Market Pond

Samptown Baptist
Cemetery

Conrail Railroad

Conrail Railroad

Sediment Trap
constructed by

Piscataway Township

1985-1986 Maintenance Dredging
of New Market Pond by Piscataway Township

United Orthodox
Synagogue Cemetery

MA
PL

E
AV

E

GRANT
AVE

RockAVEnue

LEWIS
ST

RU
SH

 ST

MAPLE
AVE

LAKE ST

ANDERSON
ST

PULAS
KI ST

FLORENCE
AVE

GARDEN DR

DEMAREST
PL

NANCY LN

JACKSON AVE

FREDERICK
AVE

MOOSE
AVE

KEN
NED

Y C
T

GROVE
ST

RIO
 ST

KIM CT

RUBY CT

WILLOW
AVE

BOBING
CT

STOCKOFF LN

ACADEMY
ST

ASTOR ST

SAGE ST

RALPH
AVE

LAKE CT HUDSON ST

LAUREL LN

BRICK RD

VAIL AVE

BL
EE

CK
ER

 ST

FRED
ALLEN DR

ROSEWOOD
DR

PEARL PL

PE
RR

Y S
T

QUINCY ST

ROSEWOOD DR

JADAC
H DR

12TH ST
BALDWOIN ST

BORMAN RDBREARLY PL

VALLEY ST

FOX PL
FLORENCE PL

ATLANTIC ST

MARTIN DR

FORD AVE

HENRY PL

WORTH DR

JOHN ST

CU
MB

ER
LAN

D S
T

BIRCHWOOD DR

ELS
IE A

VE

MIDDLESEX AVE

MURIEL AVE N

FLORENCE AVE

JERSEY ST

LONSDAL DR RANGER ST

12TH ST

SCHILLACI LN

NORWAY
LN EXT

MCDONOUGH ST

TOOZ PL

BROOKHOLLOW RD

NUNNINK ST

GR
EE

NW
ICK

 ST

NEW ERA DR

HIGHLAND AVE

DUNHAM AVE

CURTIS AVE

PARKER AVE

ME
AD

OW
 TE

RR

HILLHOLLOW RD
HOUSTON ST

FRANK PL

GEORGE ST
FRASE ST

BRUNELLA AVE

GE
AR

 DR

JER
OME ST

NORWAY LN

PLAINFIELD AVE

AMBOY AVE

MAPLE AVE N

SAGE ST

OKEEFE LN

MURIEL AVE

CLINTON
AVE N

S 1
1TH

 ST

CLINTON TERR
ANTHONY AVE

KLINE PL

PITT ST

ELSIE AVE

ORCHARD DR

DUMONT AVE

WINDREW AVE

CHESTNUT ST

HAROLD ST

HUGHES TERR

REDWOOD DR

FAIRVIEW AVE

PUTMAN AVE

DIAL AVE

HIGH ST

WELLS DR

LAFAYETTE ST

FLORENCE PL

GL
EN

NW
OO

D D
R

IVY ST

SYLVANIA PL

OAKMOOR AVE

BRANDYWINE CIR

ALBERT AV
E

GARDEN DR

DOGWOOD ST

ROBERT PL

FERNWOOD DR

MEIST
ER ST

ADRIAN AVE

ROOSEVELT AVE

PELHAM AVE

TOOZ ST

ROCK AVE

CURTIS ST

WALNUT ST

10TH ST

CARMINE AVE
ORCHARD DR

LEDDEN TERR

OLIVE ST

WALNUT ST

CHERRY STMANSFEILD AVE

ACADEMY ST

SUSSEX ST

CEDARWOOD DR

W 4TH ST

Walnut Street

9TH ST
CLINTON AVE

11TH ST
CLINTON AVE

8TH ST

W 5TH ST

NEW MARKET AVE

Sampton AVEWEST 7T
H ST

WASHINGTON AVE

NEW BRUNSWICK AVE

LAKEVIEW AVE

Bonygutt
Brook

Bound Brook

Cedar Broo
k

Unnamed Tribu tar
y

at Elsie Ave

5.85.8

4.14.1

4.64.6

5.15.1

5.65.6

4.54.5
5.35.3

4.34.3

3.63.6

4.94.9 5.25.2

5.75.7

3.93.9

4.74.7

4.24.2

5.55.5

4.44.4

3.83.8

4.84.8

3.73.7

44

55

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 4 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![

![

![

![
![

![

![

![
![

![

![

![

![

![

![

![

![

![

![

![
![

![

![

![

![

![

Former CDE
Facility

New Brunswick Avenue Bridge

Clinton Avenue Bridge

Cedar Brook Confluence

Spring Lake

Manmade Dam

Holy Redeemer Cemetery - 
Church of Sacred Heart

Memorial Park

Lakeview Avenue Bridge

Belmont Avenue Bridge

Talmadge Road Bridge

Confluence with Unnamed Tributary
near New Brunswick Avenue

Confluence with Unnamed
Tributary near Elsie Avenue

MRP Steel Fabrication and Engineering

Woodbrook
Road Dump

Superfund Site

Municipal Recycling and
Yard Waste Drop off Center

Veteran's Memorial Park

Cedar Brook

Cedar Brook

Samptown Baptist
Cemetery

Conrail Railroad

Conrail Railroad

Spring Lake Park

Monument Park

Abramson Property

Chevron Chemical Co./
Ortho Division2003 Interim Remedial Measures at

Veterans Memorial Park
by South Plainfield Borough

Dismal Swamp

Walkway
Foot Bridge

Spring Lake Park

Spring Lake
Spillway

Twin Culverts

Former United Steel Deck

Hummel Chemical Company

United Orthodox
Synagogue Cemetery

Spring Lake
Well Field

Conrail Railroad
Bridges

Conrail Railroad
Bridges

PIERCE
ST

HAMILTON BLVD

MIN
FO

RD
AV

EADAPL

SECOND PL

BR
ET

T P
L

HOLLY
WOOD

AVE

BALDWOIN
ST

ZWOLAK CT

ROOSEVELTAVE

GEARY
DR

LONSDAL DR

MOOSE
AVE

DUFFYPL

BEATRICE PL

SOMERSET AVE

BA
LL 

PL

JAC
KS

ON
 AV

E

BOBINGCT

RUSH ST

CARONE
CT

HAMILTO
N

BLV
D

THORNTON DR

EVONA PL

ST
EV

EN
TE

RR

RALPH AVE

WOOLWORTH AVE

ELM ST

CE
LA

NT
AN

O
CT

ELIZABETH
AVE

LACOSTA PL

WORTH DR

MADISON DR

FREDALLEN DR

RIO ST

PEEK ST

S MADISON
AVE

JAM
ES 

PL

SCALERA ST

FREED PL

BORMAN RD

CH
ATH

AM
 PL

MILL STKAINEAVE

TOOZ ST

ST 
JO

HN
S P

L

FULTON ST

LINCOLN AVE

POMPONIO AVE

ST JOHNS PL

SO
MO

GY
I C

T

GREENWICK ST

MARTIN DR

BORI DR

PERSHING PL

JOHN ST

SPRUCE ST

DEVON LN

DESEPIO AVE

BIR
CH

 PL

RANGER ST

PEARL PL

CLINTON AVE

SCHILLACI LN

NORWAYLN EXT

SACRED HEART DR

MATI
S P

L

PARKER AVE

NUNNINK ST

FAIRLAMB AVE

BABES DR

NEW ERA DR

JACKSON AVE

HIGHLAND AVE

DUNHAM AVE

LORAINE AVE

GR
EEN

 PL

MEADOW TERR

FRANK PL

GRANT AVE

WEST AVE

GEORGE ST

FRASE ST

TEEPLE PL

GEAR DR

DO
RS

ET
 DR

RIT
TE

R A
VE

O`LOUGHLIN DR

LAKE ST

TREMONT AVE

HOPKINSON ST

CHURCH
ST

CAMDEN AVE

NORWAY LN

BULLARD PL

LEONARD AVE

AMBOY AVE

SURREY RD

WILLOW AVE

ASTOR ST

CLINTON
AVE N

DAY
 ST

ANTHONY AVE

PITT ST

ELSIE AVE

ORCHARD DR

BARONE AVE
NEW YORK AVE

ZW
OLA

K C
T

LAKEVIEW AVE

LOWDEN AVE

CLINTON AVE

FRONT ST

ADELINE PL

WOO
DEN

 AV
E

WELLS DR
FLORENCE PL

IVY ST

OAKMOOR AVE

S 9TH ST

SMITH
 ST

JACKSON AVE

BEA
TRI

CE 
PL

ROBERT PL

KOSCIUSKO AVE

MANNING AVE

LANE AVE

OAKLAND AVE

PULASKI ST

GARIBALDI AVE

RA
ND

OL
PH

 AV
E

ARLINGTON AVE

VALLEY ST

KOSCIUSKO AVE

LEDDEN TERR

DIANA DR

HARVARD AVE
MAPLE AVEGARDEN DR

CARMINE AVE

ORCHARD DR

VAN FLEET AVE

ARLINGTON AVE

TREMONT AVE

LAKEVIEW AVE

S P
LA

INF
IEL

D A
VE

HANCOCK ST

BERGEN ST

KENNETH AVE

MERCHANTS AVE

FRONT ST

ELSIE AVE

METUCHEN RD

KEWTILE RD

BEL
MO

NT
 AV

E

OAK TREE RD

HAMILTON BLVD

Sam
pto

n AV
E

DELMORE AVE

PLAINFIELD AVE

SPICER AVE

NEW MARKET AVE
Ceda

r Broo
k

BoundBrook

Unnamed Tributary

at Elsie Ave

6.56.5

6.46.4

5.85.8

7.17.1

6.36.3

5.95.9

5.15.1

6.26.2

5.65.6

7.37.3

6.16.1

7.27.2

5.35.3

6.86.8

5.25.2

5.75.7

6.76.7

5.55.5

6.96.9

77

55

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 5 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![

![

![

![

![

![

![

![

![

![

![

![

![

![

![

Former CDEFacility

Clinton Avenue Bridge

Cedar Brook Confluence

Spring Lake

Manmade Dam

Holy Redeemer Cemetery - 
Church of Sacred Heart

Lakeview Avenue Bridge

Confluence with Unnamed
Tributary near Elsie Avenue

Veteran's Memorial Park

Cedar Brook

Cedar Brook

Samptown Baptist
Cemetery

Conrail Railroad

Spring Lake Park

Monument Park

2003 Interim Remedial Measures at
Veterans Memorial Park

by South Plainfield Borough

Walkway
Foot Bridge

Spring Lake Park

Spring Lake
Spillway

Twin Culverts

United Orthodox
Synagogue Cemetery

Spring Lake
Well Field

Conrail Railroad
Bridges

Conrail Railroad
Bridges

BAKER
AVE

LEWIS PL

CAROL PL
ELLIS PL

HOLLY
AVE

GEARY
DR

HIDDEN
CT

W CRESCENT

PKWY

COTTONST

AUDUBON AVE

HOLLYAVE

REIFFEL
ST

BOBINGCT

CARONE
CT

HAMILTON BLVD

THORNTON DR

MIN
FO

RD
AV

E

SCHILLACI LN
BR

ETT
 PL

FAYE ST

RALPH AVE

MORRIL DR

ELM ST

MURRAYAVE

CEL
AN

TAN
O

CT

SUSAN TER

ME
LLO

N S
T

LACOSTA PL

LINKE CT

RODMAN RD

BIANCULLI
DR

MADISON DR

FRED
ALLEN DR

FAULKS PL

DA
WE

S S
T

IVY ST

REVERE RD

OXFORD AVE

WOOD ST

FREED PL

VAIL CT

NUNNINK
ST

HOUSTON ST

BORMAN RD

MILL ST

KAINEAVE

CAROL PL

MAPLE PL

PERRY ST

SPRING AVE

CYBOWSKI CT

TOMPKINS AVE CLINTON PL

LINCOLN AVE

BELLEW PL

BOLLIGER WAY

COTTON ST

CEDAR AVE

TRIANGLE AVE

PIERCE ST

NORMAN ST

WORTH DR

ALLISON ST

DELANEY CT
MARTIN DR

BORI DR

CENTRAL AVE

STRATFORD AVE

JOHN ST

W ELMWOOD DR

LEE PL

W NASSAU AVE

KENWOOD AVE

MINFORD AVE

DEVON LN

CASE DR

RANGER ST

E CRESCENT PKWY

PEARLPL

SKENE AVE

STERLING AVE

JEROME AVE

NORWAY
LN EXT

BA
BE

S D
R

SACRED HEART DR

WAVERLY PL

S CENTRAL AVE

HOLLY
PARK DR

E FAIRVIEW AVE

N MADISON AVE

STE
VEN

 TE
RR

ST 
JAM

ES 
PL

ADA
 PL

FAIRLAMB AVE

WIC
KF

OR
D R

D

DUNHAM AVE

DEFILLIPO DR

MEADOW TERR

CADY LN

AUDUBON AVE

MELROSE AVE

GEORGE ST

FRASE ST

DIANA DR

TEEPLE PL

GEAR DR

ADAMS AVE

DOR
SET

 DR

PINE ST

O`LOUGHLIN DR

CHURCH
ST

MO
RR

IS 
AV

E

GROVE ST

NORWAY LN

LEONARD AVE

LIBOUREL RD

HARRISON AVE

CONKLIN ST

MILDRED ST

PUHA RD

SURREY RDWILLOW AVE

CLARKE AVE

BANTA RD

DANIEL ST

VAKERICH PLORCHARD DR

PIERCE ST

MICHAEL ST

THOMAS ST

WA
LTE

R S
T

GRANT AVE

S MADISON AVE

SCHINDLER DR

LAKEVIEW AVE

CA
RL

ISL
E S

T

BULLARD PL

GUBERNAT DR

HAMILTON BLVD

LINDEN AVE

LOWDEN AVE

LAKE ST

FRONT ST

ADELINE PL

LEDDEN TERR

CLARK LN

DESEPIO AVE

WELLS DR

GREENWICK ST

FLORENCE PL

FIELD AVE

OAKMOOR AVE

W FAIRVIEW AVE

WHISPERING HILLS RD

E NASSAU AVE

ROBERT PL

MANNING AVE RIT
TER

 AV
E

LEEDS DR

OAKLAND AVE

PUTNAM AVE

RISOLI TERR

WOODLAND AVE

BEVERLY RD

MAY AVE

EGANEY ST

RA
ND

OL
PH

 AV
E

AVEON AVE

LA
NE

 AV
E

EDGAR AVE

CROMWELL PL

O`DONOHUE AVE

TEN EYCK ST

ORCHARD DR

VAN FLEET AVE E ELMWOOD DR

KENYON AVE

OAK MANOR PKWYGARDEN DR

JOAN ST

S 9TH ST

MERCHANTS AVE

CLIFFORD ST

JOAN ST

PERSHING PL

RAHWAY AVE

W CRESCENT PKWY

NORWOOD AVE

Sampton AVE

CEDARBROOK AVE

PARK AVE

OAK TREE RD

S PL
AINFIEL

D AV
E

MA
PLE

 AV
EPLAINFIELD AVE

Cedar Brook

5.95.9

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 6 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![
![

![

![

![
![

![

![

![

![

![

![

![
![

![

Former CDE
Facility

Cedar Brook Confluence

Spring Lake

Manmade Dam

Memorial Park

Lakeview Avenue Bridge

Belmont Avenue Bridge

Talmadge Road Bridge

Woodbrook
Road Dump

Superfund Site

Municipal Recycling and
Yard Waste Drop off Center

Veteran's Memorial Park

Cedar Brook

Conrail Railroad

Spring Lake Park

Monument Park

Abramson Property

Chevron Chemical Co./
Ortho Division

Former Tingley Rubber Site

2003 Interim Remedial Measures at
Veterans Memorial Park

by South Plainfield Borough

Dismal Swamp

Walkway
Foot Bridge

Spring Lake
Spillway

Twin Culverts

Former United Steel Deck

Hummel Chemical Company

Unnamed   tributary

Bound Brook

Bound Brook

Conrail Railroad
Bridges

Conrail Railroad
Bridges

HE
LE

N
ST

DO
RS

ET
 DR

SOMERSET

AVE

GREGORY CT

LAFAYETTE
PL

HERRON RDVICTORY ST

SOV
AR

CT

BEATRICE PL

BA
LL 

PL

JAC
KS

ON
 AV

E

SHIFRACT

COLONIAL CT

MCBRATNEY CT

EDINBURGHCT

THATCHER CT

PEACE ST

ELLIOT PL

MATTHEW CT

WOO
DEN

 AV
E

JAM
ES 

PL WO
OD

BU
RY

RDY

SCALERA ST

DUFFY
 PL

CH
ATH

AM
 PL

ST 
JO

HN
S P

L

FULTON ST

NEWBURGH DR

TREMONT AVE

JOSHUA CT

KOSCIUSKO AVE

ST JOHNS PL

SO
MO

GY
I C

T

MONTROSE AVE

BORI DR

CLEMENS CT

WESTWOOD
CIR WILLIAMS RD

STE
PH

EN
VIL

LE
PKW

Y

SPRUCE ST

BIR
CH

 PL

HARVARD AVE

O`LOUGHLIN DR PORTLA
ND ST

WOODBROOK DR

SPRING ST

KARN
ELL

 CT
BABES DR

JACKSON AVE

HILLS
IDE AV

E

NEW YORK BLVD

LORAINE AVE

GR
EEN

 PL

SCHANCK DR

GOODLUCK ST

TREMONT AVE

TYLER RD

PERTH PL

OLSON AVE

INVERNESS DR

SALEM ST
ALEX

ANDER ST

ARLINGTON AVE

DANA CIR

SUMMER ST

RICHARD RD

DELANCY ST

OAK TREE RD

FRONT ST

DIANA DR

HAMILTON BLVD

DAY
 ST

HOPKINSON ST

BEA
TRI

CE 
PL

ZW
OLA

K C
TSMITH

 ST

HILLW
OOD AVE

HOLLY
WOOD AVE

SUNSHINE LN

MATI
S P

L

ARLINGTON AVEKOSCIUSKO AVE

NEVSKY ST

MAYERCIK CT

HA
RM

ICH
 RD

STONEWALL DR

SAGAMORE AVE S

WOODBROOK RD

KENNETH AVE

FLEET AVE

ALEXIS LN

PRESTWICK WAY

KEWTILE RD

DELMORE AVE

BEL
MO

NT
 AV

E

SPICER AVE

PARK AVE

METUCHEN RD

TALMADGE RD
Bound Brook

6.56.5

7.57.5

7.17.1

6.66.6

7.47.47.37.3

7.27.2

6.86.8 6.96.9

6.76.7

8.28.27.67.6

7.97.97.77.7
7.87.8

8.18.1

77

88

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 7 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



![

![

![

![

Talmadge Road Bridge

Woodbrook
Road Dump

Superfund Site

Municipal Recycling and
Yard Waste Drop off Center

Abramson Property

Chevron Chemical Co./
Ortho Division

Former Tingley Rubber Site

Former Gulton Industries Inc./
Hybrid Printhead Site

Dismal Swamp

Former United Steel Deck

Unnamed   tributary

Unnamed   tributary

Bound Brook

Bound Brook

MIL
LP

ON
D

WA
Y

SHIFRACT

MAYERCIK
CT

EDINBURGHCT

MATTHEW CTNEWBURGH DR

JOSHUA CT

SAGAMORE AVE

METUCHEN RD MAYERCIK CT

WOO
DBU

RY 
RDY WOODBROOK DR

SO
UT

H A
VE

TYLER RD

INVERNESS DR

LIBERTY ST

SUNSHINE LN

RAINFORD AVE

WOODBURY RDY

WOODBROOK RD

SAGAMORE AVE S

ALEXIS LN

PRESTWICK WAY

COOLIDEG BLVD

TALMADGE RD
Bound Brook

7.77.7

8.28.2

7.97.9

8.38.3
7.87.8

8.18.188

South Plainfield, New Jersey
Figure 1-4

2014Cornell-Dubilier Electronics
Superfund Site Bound Brook OU4 RI/FS

Prominent Site Features in OU4 Bound Brook Study Area
Sheet 8 of 8

8

7

52 4
6

31

[

0 450 900225
Feet

![ Prominent Features

[
LEGEND

Main Investigation Area

Bound Brook Centerline River Mile (RM)
Former CDE Facility

Woodbrook Road Dump Superfund Site

Prominent Area



Cornell-Dubilier Electronics 

Superfund Site
South Plainfield, NJ

Former Cornell-Dubilier Electronics (CDE) Facility

Bound Brook OU4 RI/FS

2014

Figure 1-5

FORMER BUILDING 

APPROXIMATE LOCATION OF FORMER 
SPICER MANUFACTURING COMPANY 
CONDENSER POND AND DAM 



)

![
![

![
![
![

![
![
![
![
![
![
![

_̂
_̂
_̂
_̂

_̂
_̂
_̂̂_

_̂
_̂̂_̂_
_̂̂_
_̂̂_

_̂

_̂

_̂_̂_̂
_̂ _̂

_̂

_̂
_̂
_̂
_̂ _̂
_̂
_̂
_̂ _̂
_̂
_̂
_̂

_̂̂_
_̂_̂̂_̂_

_̂̂_
_̂̂_

_̂_̂̂_

!?

!?

!?

Veteran's Memorial Park

Monument Park

SL-VMP09
Total PCB Aroclor = 0.082 mg/kg

SL-VMP17
Total PCB Aroclor = 0.11 mg/kg

SL-VMP15
Total PCB Aroclor = 0.07 mg/kg

Samples collected but data not available.
PMK 2004 IRAM report indicated PCB concentrations between 0.056 and 0.33 mg/kg.

SL-VMP11
Total PCB Aroclor = 51.5 mg/kg

SL-VMP10
Total PCB Aroclor = 27.2 mg/kg

SL-VMP08
Total PCB Aroclor = 0.076 mg/kg

SD-VMP03
Total PCB Aroclor = 28.6 mg/kg

SD-VMP02
Total PCB Aroclor = 20.2 mg/kg

SD-VMP01
Total PCB Aroclor = 52.6 mg/kg

SL-VMP12
Total PCB Aroclor = 49.2 mg/kg

SL-VMP13
Total PCB Aroclor = 77.4 mg/kg

SL-VMP14
Total PCB Aroclor = 41.4 mg/kg

SL-VMP19
Total PCB Aroclor = 34.6 mg/kg

SL-VMP16
Total PCB Aroclor = 0.1 mg/kg

SL-VMP20
Total PCB Aroclor = 0.777 mg/kg

SL-VMP18
Total PCB Aroclor = 2.02 mg/kg

SL-VMP06
Total PCB Aroclor = 0.326 mg/kg SL-VMP07

Total PCB Aroclor = 0.098 mg/kg

SL-VMP05
Total PCB Aroclor = 0.91 mg/kg

SL-VMP03
Total PCB Aroclor = 0.45 mg/kg

SL-VMP02
Total PCB Aroclor: 0.57 mg/kg

SL-VMP01
Total PCB Aroclor = 0.074 mg/kg

SL-VMP04
Total PCB Aroclor = 0.17 mg/kg

SL-VMP21
Total PCB Aroclor = 74.2 mg/kg

SL-VMP22
Total PCB Aroclor = 34.4 mg/kg

6.3

6.2

6.1

5.7

6

Bound Brook OU4 RI/FS

Cornell-Dubilier Electronics
Superfund Site

South Plainfield, New Jersey

2014Surficial Soil and Sediment PCB Concentrations
in and near Veterans Memorial Park

0 200 400100
Feet

Figure 1-6

[

Aroclor 1254 Concentrations (mg/kg) (all symbols)

LEGEND

/

j

>  30

>  10 - 30

>  3 - 10

>  1 - 3
>  0.3 - 1

>  0.1 - 0.3

    0 - 0.03

Nondetected Concentration

>  0.03 - 0.1

+

W

?

Soil samples collected in June 2000 (0-5 cm)

RI Sediment samples collected in 2011 and 2013 (average 0-17 cm)
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Soil samples, outside of remedial zone, collected in 2002 (0-15 cm)

RI Sediment samples collected in May 2013 (0-15 cm)
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Main Investigation Area

Sediment samples, outside of remedial zone, collected in 2002

Notes:
For color coding, Total PCB concentrations were assumed to equal
Aroclor 1254 concentrations.
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Concentration shown for Total PCB Arochlor equals the sum of concentration
for Aroclor 1242, 1254, and 1260.
Call out boxes indicate total PCB concentrations from 2013 RI
soil and sediment sampling.

_ Soil samples collected in 2008 (0-15 cm)

NJDEP requested surface soils collected in 2003 (actual data not available)![
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RI Soil samples collected in 2011 and  2013 (< 30 cm)

RI Soil samples collected in May 2013 (0-15 cm)

Bound Brook Centerline River Mile (RM)
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Sediment Probing Interpretation
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Figure 3-2 
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Sources:
1) Background Data - Street Information, NJDOT, 2012; Streams, NJDEP, 2002.
2) Shoreline was adapted from a Tetra Tech, Inc. shoreline shapefile, which was adjusted to be consistent with information
collected in the field, aerial imagery provided by Penoni Associates, Inc., and 2002 aerial imagery
from the New Jersey Office of Information Technology (Office of GIS).
3) “Hard bottom” is a generic term that covers all types of hard material that the probe rod could not penetrate (e.g., cinderblocks,
rip-rap, bedrock, rock, or hard debris). Only exposed bedrock at the surface can be visually identified and confidently classified as
 “weathered, fractured bedrock.”
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream. For transect GB-GREEN, the A-core and B-core

were initially collected equally spaced across the brook. The C-core was subsequently collected from the middle of the channel to further characterize the transect. In New Market Pond, sediment cores were
co-located with the 2010 sediment probing points. Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the
B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.

2014 3-4j

Cornell-Dubilier Electronics Superfund Site
South Plainfield, NJ

Low Resolution Sediment Core Profiles
Bound Brook OU4 RI/FS



Notes:
1. Non-detected concentrations are incorporated into the presentation as equal to their method detection limit.
2. Rejected concentrations are omitted in the presentation and will be projected as a break in the depth profile.
3. Cores labeled with an A are located at the South Bank. Cores labeled with a B are located at the North Bank.
4. Duplicate samples have been omitted from the presentation.
5. For transect BB-T231, A-core is located on the right bank looking upstream, B-core in the middle of the channel, and the C-core on the left bank looking upstream.  For transect GB-GREEN, the A-core and B-core
    were initially collected equally spaced across the brook.  The C-core was subsequently collected from the middle of the channel to further characterize the transect.  In New Market Pond, sediment cores were 
    co-located with the 2010 sediment probing points.  Core designations correspond to the sediment probing sample identification letter, where the A-probing location was on the right bank looking upstream, the 
    B-probing location was in the middle of the pond, and the C-probing location was on the left bank looking upstream.
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Foster Wheeler Environmental data collected in 2000

USEPA data collected in 1996

Aroclor 1254 Concentrations (mg/kg) (all symbols)

Factory Street Area, Data collected for EPA by others in 2006-2007

Factory Street Area, RI Data Collected in 2000

Factory Road Right of Way
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Superfund Site
South Plainfield, NJ

Schematic of Deep Soil Boring "C" Collected via 
Split Spoon

Bound Brook OU4 RI/FS

2014 

 Figure 3‐7
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Small flakes of plastic visible in 

/ 

soil from 0-91 cm. 
Aroclor 1254 about 300 mg/kg 
~---

Ca pacitor debris observed 
between 122-152 cm with 

fragments of paper and metal. 
Aroclor 1254 about 200 mg/kg 

Ca pacitor debris observed 
between 213-244 cm (capacitor 
found mostly intact). Boring was 

not advanced further due to 
encountering groundwater. 

Aroclor 1254 about 750 mg/kg. 



Cornell‐Dubilier Electronics 
Superfund Site
South Plainfield, NJ

Schematic of Deep Soil Boring "D" Collected via 
Split Spoon

Bound Brook OU4 RI/FS

2014

Figure 3‐8a
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-
-

No samples collected from 30-61 
cm. Poor recovery, rock fragments. 

No samples collected from 91-122 
cm. Poor recovery, rock fragments. 

No samples collected from 152-213 
cm. Poor recovery due to wood 

debris. Petroleum odor. 

No samples collected from 213-244 
cm. Mica, plastic, and metallic 

debris visible in core catcher. Large 
amounts of weathered capacitor 

debris. 
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Schematic of Deep Soil Boring "D" Collected via 
Split Spoon

Bound Brook OU4 RI/FS

2014

Figure 3‐8b
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} Aroclor 1254 about 540 mg/kg. 

}-1 Aroclor 1254 about 2,600 mg/kg. 

}-1 Aroclor 1254 about 350 mg/kg. 

Aroclor 1254 about 3,000 mg/kg. 
Capacitor debris observed. 

Aroclor 1254 about 79 mg/kg. 
Native soil observed at the core 

bottom. 
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OU3 RI Model‐Predicted Particle Traces
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 Bound Brook OU4 RI/FS

2014

Figure 3‐9a
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OU3 RI Model‐Predicted Particle Traces
 from Former CDE Facility 

 Cross Section A – A'
Bound Brook OU4 RI/FS

2014

Figure 3‐9b
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Legend 

Existing Water Line 

o Former CDE Facility 

Notes: 
Utility Data provided by 
New Jersey American Water. 

Aerial Base Map Service -
obtained by ESRI provided by 
Microsoft Corp © 2008 - 2012. 
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2014Exposure Units for the OU4 Risk Assessment
Bound Brook OU4 RI/FS

Legend
Main Investigation Area

Former CDE Facility

Woodbrook Dump Superfund Site

BB1 - RM0 to New Market Pond

BB2 - New Market Pond

BB3 - New Market Pond to Clinton Ave Bridge

BB4 - Clinton Ave Bridge to Lakeview Ave Bridge

BB5 - Lakeview Ave Bridge to Belmont Ave Bridge

BB6 - Belmont Ave Bridge to Talmadge Rd Bridge 

GB - Green Brook

SL - Cedar Brook and Spring Lake

Exposure Unit

Bound Brook Centerline River Mile (RM)



Likely dam location for raising water level in
 brook to elevation 65ft MSL; potential
 still exists for groundwater discharge to 
Spring Lake and elsewhere in Bound Brook.

35.37 AC
(RM 6.8 to RM 8.0)

7.6 AC
Between CDE and Woodbrook Rd.
(RM 6.55 to RM 6.8)
Potential flooding of 1 structure and 
approximately 700 sq ft. portion of
 paved/storage area.

7.47 AC

4.08 AC
(Lakeview Ave Bridge to RM 6.4)
Appx. 1.6 Acres of developed land affected.

77

66

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Evaluation of Impoundment @ 65 ft MSL
Bound Brook OU4 RI/FS

0 500 1,000250
Feet

Cornell-Dubilier Electronics
Superfund Site

South Plainfield, New Jersey Figure 6-1

2014

Legend

Former CDE Facility

Main Study Area

River Centerline

Inundation Area

Notes:
Aerial Base Map Service - obtained by ESRI provided
by Microsoft Corporation  © �2008-2012.



Particle Tracking Model Results With Impoundment
Bound Brook OU4 RI/FS

Cornell-Dubilier Electronics 
Superfund Site

South Plainfield, New Jersey
Figure 6-2

2014

Discharge to Bound Brook

Discharge to Spring Lake

Particle tracking for the calibrated model

To Well Field

Particle tracking for the clay drape in Bound Brook model

To Well Field

Discharge to trib

Discharge upstream

Discharge downstream

Clay draped stream

Discharge to Spring Lake

To Well Field

Discharge upstream

Discharge downstream

Clay draped stream

Discharge to Spring Lake

Particle tracking for the clay drape in Bound Brook and tributary model



Bound Brook OU4 RI/FS 

Cornell-Dubilier Electronics 
Superfund Site 

South Plainfield, NJ 

2014 
GRA Screening Summary - SS 

FIGURE 7-1 

MNR/EMNR Containment Ex Situ Treatment Disposal/ Beneficial Use Removal 

Capping 

Structural Controls 

Dredging 

Excavation 

Off-Site Treatment 

Biological 

Thermal 

Physical/ Chemical 
Extraction 

Chemical Fixation 

Physical/ Chemical 
Treatment Discharge Treated Water 

On-Site Disposal 

Off-Site Disposal 

Aquatic Disposal 

Beneficial Use 

GRA Technology/Process Options 

GRA Technology/Process Options for SS Following Screening 

Hydraulic 
Containment 

Barriers 

Containment Ex Situ Treatment Disposal/ Beneficial Use Removal 

Capping Mechanical 
Dredging 

Hydraulic Dredging 

Excavation 
Off-Site Treatment 

Soil Washing 

Chemical Fixation 

Off-Site Disposal 

MNR/EMNR 

Proposed options address solids processing  only.  
No Action and Institutional Controls addressed separately 

Bioaccumulation 

Beneficial Use 

Extraction 



Bound Brook OU4 RI/FS 

Cornell-Dubilier Electronics 
Superfund Site 

South Plainfield, NJ 

2014 

Sediment and Floodplain Soils (SS) Decision Tree 

Off-Site Treatment Chemical Fixation Soil Washing 

Off-Site Disposal Beneficial Use 

Mechanical Dredging Hydraulic Dredging* Excavation 

Sediment and Floodplain Soils 

No Action 

TREATMENT/DISPOSAL OPTIONS 

REMOVAL/CONTAINMENT OPTIONS 

MNR* Capping* 

Solids management options only 
Institutional Controls applied to all Alternatives except No Action 
* These options only applicable to limited portions of Study Area 

Decision Tree for SS RAA 
FIGURE 7-2 
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Total PCB or Aroclor 1254 Concentrations mg/kg (all symbols)
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S oil sa m ples collected in  J un e 2000 (0-5 cm )

RI S edim en t sa m ples collected in  2011 a n d 2013 (a vera ge 0-17 cm )
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Ma in  In vestiga tion  Area

S edim en t sa m ples collected in  2007 a n d 2009 (0-15 cm )
S edim en t sa m ples collected in  1999  (0-15 cm )
S edim en t sa m ples collected in  J un e 1999 (0-5 cm )

S oil sa m ples, outside of rem edia l zon e, collected in  2002 (0-15 cm )

For color codin g, T ota l PCB con cen tra tion s were a ssum ed
to equa l Aroclor 1254 con cen tra tion s.
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- Figure 5-13 shows Aroclor 1254 con cen tra tion s in  surfa ce soils a n d surfa ce sedim en ts, a s reported from
the va rious sa m plin g progra m s. W hile presen tin g historic a n d curren t da ta sets together on  on e m a p ca n  b e
b en eficia l for developin g a  con ceptua l site m odel, in con sisten cies in  the field sa m plin g procedures a n d
la b ora tory m ethods a re a ckn owledged a s lim ita tion s in  the da ta  presen ta tion . A b rief description  of ea ch
sa m plin g progra m  is provided b elow. 
- Non detected con cen tra tion s a re plotted a s zero or “gra y.”  T he a vera ge field duplica te con cen tra tion  wa s
plotted. For duplica te pa irs, which in clude detected a n d n on detected results, on ly the detected con cen tra tion  wa s plotted.
- Ba sem a p S ource: ES RI Http://services.a rcgison lin e.com /ArcGIS /services
       
       = OU4 RI low resolution  sedim en t cores were collected m a n ua lly with a  Lexa n  tub e push-core from  J un e to Octob er 2011.  
S urfa ce sedim en ts (from  the core tops) represen t the top 0-15 cm , except when  a  geologica l stra tifica tion  wa s presen t, which resulted
 in  a  depth a djustm en t.  T his field a djustm en t yielded surfa ce sedim en t sa m ples tha t represen ted on e stra tum  with a  con sisten t cla ssifica tion .
(T he sm a llest surfa ce sedim en t in terva l wa s 8 cm , the la rgest in terva l wa s 30 cm , a n d the a vera ge surfa ce sedim en t in terva l wa s 17 cm .)
S a m ples were a n a lyzed through the US EPA CLP La b ora tory usin g US EPA Method 608 (GC/MS ).  Note tha t three a ddition a l surfa ce
 sedim en t sa m ples were collected with a n  Ekm a n  dredge (0-15 cm ) in  Ma y 2013 from  the pon d a dja cen t to Vetera n s Mem oria l Pa rk
a n d a n a lyzed a t T est Am erica n  (Burlin gton ) usin g Method S W -846 8082.

        = Historica l surfa ce sedim en t con cen tra tion s represen t a  depth of 0-15 cm .  S edim en t cores were m a n ua lly a dva n ced a n d
 processed in  2007 a n d 2009.  S a m ples were a n a lyzed b y Method S W -846 8082 (GC/ECD). Da ta  source: T RC 2007 a n d T RC 2009.
        
       = Historica l S prin g La ke/Ceda r Brook sedim en t con cen tra tion s represen t a  depth of 0-15 cm .  S a m ples were m a n ua lly collected
b y the NJDEP in  1999 usin g a  decon ta m in a ted pon a r dredge or sta in less steel trowel.  S a m ples represen t a  com posite of m ultiple gra b s.
S a m ples were a n a lyzed through the US EPA CLP la b ora tory progra m  for PCB Aroclors. Da ta  source: NJDEP 1999.

       = Historica l Ceda r Brook surfa ce sedim en t con cen tra tion s represen t a  depth of 0 to 5 cm . S a m ples were m a n ua lly collected b y
the US EPA in  J un e 1999 usin g dedica ted pla stic spoon s a n d spa tula s (m a teria l pla ced directly in to sa m plin g ja r).  S a m ples were a n a lyzed
b y S outhwest La b s of Okla hom a  (US EPA CLP La b ora tory) usin g US EPA Method OLM03.2 (m odified for PCB Aroclors b y GC/ECD). 
Da ta  source: W eston  2000.

       = OU4 RI soil b orin gs were collected b y direct push with a  GeoProb e or m a n ua lly with a  PVC GeoProb e lin er, Lexa n  tub e, or soil
a uger from  Ma y to S eptem b er 2011. S a m ples were a n a lyzed through the US EPA CLP La b ora tory usin g US EPA Method 608 (GC/MS ).
Note tha t a ddition a l surfa ce soil sa m ples were collected with a  soil a uger (0-15 cm ) in  Ma y 2013 from  the floodpla in s a dja cen t to Vetera n s
Mem oria l Pa rk a n d a n a lyzed a t Test Am erica n  (Burlin gton ) usin g Method S W -846 8082 (GC/ECD).

       = NJDEP requested surfa ce soils sa m ples a lon g the fen ce lin e in  Vetera n s Mem oria l Pa rk in  2003. Da ta  a re n ot a va ila b le,
b ut PMK 2004 In terim  Rem edia l Action  Report sta tes tha t PCB Aroclors were n ot detected or ra n ged from  0.056 m g/kg to 0.33 m g/kg; on ly
Aroclor 1254 wa s detected. 

      = Historica l surfa ce soil con cen tra tion s represen t a  depth of 0-15 cm . S a m ples were m a n ua lly collected in  August 2002 from  
a rea s in  Vetera n s Mem oria l Pa rk tha t were outside the In terim  Rem edia l Action . S a m ples were a n a lyzed b y Chem T ech la b ora tory usin g
Method S W -846 8082. Da ta  source: PMK 2002.

       = Historica l surfa ce soil con cen tra tion s represen t a  depth of 0-5 cm .  S a m ples were m a n ua lly collected with a  soil a uger in
J un e 2000 from  residen tia l properties a n d right-of-wa y zon es a s pa rt of the CDE Opera b le Un it 01 RI field progra m , a n d they were a n a lyzed
through the US EPA CLP la b ora tory progra m  for PCB Aroclors. Da ta  source: Foster W heeler 2001.

       = Historica l a n d curren t surfa ce soils sa m ples (1997 to 2011) from  OU1 residen tia l properties a n d Ken n eth Aven ue right-of-wa y 
zon es tha t a re n ot scheduled to b e rem edia ted a n d a re loca ted in  the OU4 S tudy Area .

       = S urfa ce soil Aroclor 1254 con cen tra tion s on  the floodpla in s a t the con fluen ce of Boun d Brook a n d Ceda r Brook were extra pola ted
usin g thiessen  polygon s. Da ta  in corpora ted in to the polygon s in clude: OU4 RI soil a ugers sa m ples, OU4 RI soil b orin gs, US EPA 1999 surfa ce
soil gra b  sa m ples (W eston  2000), a n d 2002 surfa ce soil gra b  sa m ples (PMK 2002). On ly soil sa m ples tha t were loca ted outside the exca va tion
zon e a re in cluded in  the polygon s.
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Notes:  
- Durin g the OU4 RI a n d other sa m plin g even ts, Aroclor 1254 wa s used to in dica te the presen ce of PCBs in  soil a n d sedim en t.
In  m ost in sta n ces, Aroclor 1254 represen ts 90 percen t or m ore of the PCBs presen t in  a n  a rea .  However, durin g som e historica l
sa m plin g even ts, sa m ples were a n a lyzed for tota l PCBs.  T his da ta  is presen ted usin g the sa m e con cen tra tion  sca le.  T he presen ce,
horizon ta l lim its a n d con cen tra tion  of tota l PCBs presen t in  a n  a rea  will n eed to b e con firm ed durin g the predesign  in vestiga tion .
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For color coding, Total PCB concentrations were assumed 
to equal Aroclor 1254 concentrations.
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See Figure 3-6 for
sample locations in
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1. Introduction  

1.1. Purpose 
The Bound Brook hydraulic and sediment impact modeling analyses are one of the decision 
making tools used to evaluate potential remedial alternatives for reducing ecological and human 
health risks posed by contaminated sediments in Bound Brook, New Jersey. Bound Brook, 
located in Middlesex County, New Jersey, is a secondary tributary of the Raritan River that 
flows into Raritan Bay (south of Staten Island, New York) and into the Greater New York/New 
Jersey Harbor (Figure 1-1). Bound Brook is part of Operable Unit (OU) 4 of the Cornell-Dubilier 
Electronics (CDE) Superfund Site (Site) [EPA ID: NJD981557879] located in South Plainfield, 
New Jersey. Cornell-Dubilier Electronics, Inc. operated a facility at 333 Hamilton Boulevard 
from 1936 to 1962, manufacturing electronic parts and components including capacitors.  During 
site operations, the company released/buried material contaminated with polychlorinated 
biphenyls (PCBs) and chlorinated volatile organic compounds (CVOCs), primarily 
trichloroethene (TCE), contaminating on-site soils.  As part of the ongoing RI/FS process for 
OU4 (Section 1.0 of the Draft Final Focused Feasibility Report, 2014), USEPA has detected 
elevated levels of PCBs and CVOCs in the surface water and sediments of Bound Brook 
adjacent to the former CDE facility’s northeast property line.   
 
The objective of this Bound Brook modeling effort is to use established models that adequately 
represented the processes affecting stream hydraulics, sediment supply, and sediment transport, 
especially since hydrophobic contaminants, like PCBs, are preferentially transported in the 
particulate phase and sorbed to fine-grained sediments.  The model simulated results were used 
to assess the relative impacts of stream flow and sediment transport in Bound Brook under 
various remediation scenarios. 

1.2. Modeling Approach 
The hydraulics and sediment impact modeling analyses were conducted for Bound Brook from 
immediately downstream of Belmont Avenue Bridge (RM6.87) to its confluence with Green 
Brook (RM0) (Figure 1-2).  The modeling framework developed for the Bound Brook RI/FS 
consisted of: 
 
• A watershed model that provided inputs of runoff and sediments into the in-stream 

hydraulics and sediment analyses model. The hydrologic model Soil Water Assessment Tool 
[SWAT; (Arnold et. al., 1998)] Version 2009 was selected to perform the simulation of 
continuous water movements and sediment yield through various types of land uses in the 
watershed.  Please note that SWAT is a continuous-time simulation, semi-distributed, quasi-
process-based watershed model and the ArcSWAT interface was used to prepare the inputs 
into the SWAT model. 
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• An in-stream hydraulic and sediment impact analysis model was prepared using the  
Hydrologic Engineering Center-River Analysis System (HEC-RAS) as part of this 
component of the modeling framework.  The HEC-RAS is a one-dimensional and physically-
based modeling system to analyze river flow, sediment, and water quality dynamics.   
HEC-RAS was selected because it has been present in the public realm for more than 15 
years and has been peer reviewed (USACE, 2010a,b).  It is freely available for download 
from the HEC website and is supported by the US Army Corps of Engineers.  It is also 
widely used by many government agencies and private firms.  The SWAT model and HEC-
RAS were externally coupled1, such that the results of the SWAT model were used as an 
input to the HEC-RAS model without changing the codes of the models.   

• A sediment assessment model was constructed within HEC-RAS, using the SIAM (Sediment 
Impact Assessment Model) feature.  The SIAM tool was recommended by USACE for 
sediment assessment in this study because it is already part of the HEC-RAS modeling 
system. 

 
 

1 External coupling occurs when one program calls another program (executable file) explicitly, and  there is a 
mechanism of external data exchange, either by a text file I/O or by more sophisticated inter-process communication 
(Yahiaoui et. al., 2004). 
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2. Watershed Modeling 

2.1. Watershed Study Area 
The headwaters of Bound Brook originate in areas of residential and commercial/industrial 
development in Edison Township (see Figure 1-2).  Bound Brook flows westerly through South 
Plainfield into Piscataway Township, where the water is dammed to form New Market Pond. 
The brook flows through Middlesex Borough to the confluence with Green Brook, a tributary of 
the Raritan River.   
 
The Bound Brook watershed up to its confluence with Green Brook (Figure 1-2) is un-gauged.  
Consequently, the Green Brook watershed was included in the study to help with the calibration 
of Bound Brook flows, since the USGS gauge (Gauge ID: 01403900) is located immediately 
below the confluence of Bound Brook and Green Brook and provides the only 
measured/observed flow data with long-term flow measurements dating back to 1972.  However, 
continuous flows were only measured in the period between 2004 and 2011.  Figure 2.1 depicts 
the Bound Brook watershed area (approximately 27 square miles) and the Green Brook 
watershed area (area without black sub-basin polygons).  Bound Brook has elevations ranging 
from 12 m to 59 m (NAVD88), while the elevation in the Bound Brook and Green Brook 
watershed ranges from 12 m to 172 m (NAVD88).  
 

2.2. Watershed Modeling Methodology 
The GIS interface for SWAT model (ArcSWAT) was used to develop the inputs for simulating 
the Bound Brook watershed flows and sediment. The ArcSWAT GIS Interface, Version 10.1 was 
used for model parameterization. Total years of study were from the period of 2004 to 2011, 
when continuous flow data were available from the above listed USGS gauge (Gauge ID: 
01403900).  The year 2004 was used as a warm-up period for the model while 2005 through 
2007 was used for model calibration and 2008 through 2011 was used for model validation. This 
division of the entire 2005-2011 period into calibration and validation periods ensures that both 
periods have a similar number of wet and dry years. 
 
SWAT-CUP version 4.3.7 (Abbaspour et. al., 2007) was used for sensitivity analysis and model 
calibration. SWAT-CUP provides a decision making framework that incorporates a semi-
automated approach (SUF12) using both manual and automated calibration and incorporates a 
sensitivity and uncertainty analysis. In SWAT-CUP, users can manually adjust parameters and 
ranges iteratively between autocalibration runs. Parameter sensitivity analysis helps focus the 
calibration and uncertainty analysis and is used to provide statistics for goodness-of-fit.  
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Figure 2.1: Bound Brook Watershed (marked in bold black line) and Green Brook Watershed 
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2.3. Principles of the SWAT Model 
SWAT is a continuous-time simulation, semi-distributed, quasi-process-based watershed model. 
The model operates on a daily time step and was developed to evaluate the effects of alternative 
management decision on water resources and non-point-source pollution in ungauged 
watersheds. Major model components include weather, hydrology, soil temperature and 
properties, plant growth, nutrients, pesticides, bacteria and pathogens, and land management.  
The hydrologic components of SWAT are based on the water balance equation applied to water 
movement through soil. The water balance equation takes into account several different 
processes, including: precipitation, surface runoff, evapotranspiration, recharge, and soil water 
storage. The water balance is expressed in SWAT as follows: 
 
𝑆𝑊𝑡 = 𝑆𝑊0 + ∑ �𝑅𝑑𝑎𝑦 − 𝑄𝑠𝑢𝑟𝑓 − 𝐸𝑎 −𝑊𝑠𝑒𝑒𝑝 − 𝑄𝑔𝑤�𝑡

𝑖=1      (1) 
Where 

SWt  = soil water content at time t (mm) 
SW0  = initial soil water content of day i (mm) 
Rday  = amount of precipitation on day i (mm) 
Qsurf  = amount of surface runoff on day i (mm) 
Ea     = amount of evapotranspiration on day i (mm)  
Wseep = amount of water percolation to the bottom of the soil profile on day i (mm) 
Qgw   = amount of water returning to the ground water on day i (mm) 
t        = time (in days) 

 
The structure of the SWAT model can be summarized as follows:  
 
• The SWAT model subdivides the watershed into several sub-watersheds, which are further 

divided into hydrological response units (HRUs) according to topography, land use, and soil. 
The number of HRUs in a sub-watershed is determined by the threshold value for land use 
and soil delineation in the sub-watershed (Neitsch et. al., 2011). The delineation of the HRUs 
within the sub-watershed is determined using ArcSWAT built-in tools (Winchell et. al., 
2007). The use of HRUs generally simplifies a simulation run because all similar soil and 
land-use areas are lumped into a single response unit.  

• The hydrologic cycle is climate driven and provides moisture and energy inputs, such as 
daily precipitation, maximum/minimum air temperature, solar radiation, wind speed, and 
relative humidity, that control the water balance. The water balance in each HRU is 
represented by four storage volumes: snow, soil profile (0-6.5 feet), shallow aquifer 
(typically 6.5-65 feet) and deep aquifer (> 65 feet). Snow is computed when temperatures are 
below freezing, and soil temperature is computed because it impacts water movement in the 
soil. 

• As precipitation descends, it may be intercepted and held in the vegetation canopy or fall to 
the surface of the soil. Water on the soil surface will infiltrate into the soil profile or flow 
overland as surface runoff. Runoff moves relatively quickly towards a stream channel and 
contributes to short-term stream response. Infiltrated water may be held in the soil and later 
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evapotranspirated or it may slowly make its water to the surface-water system via 
underground paths. The potential pathways of water movement simulated by SWAT in the 
HRU are given in Figure 2.2. 

• Surface runoff occurs whenever the rate of eater application to the ground surface exceeds 
the rate of infiltration. In this study, surface runoff from daily precipitation is estimated using 
the Soil Conservation Service (SCS) curve number (CN) method as implemented in SWAT.  

• The soil profile is subdivided into multiple layers that may have differing soil-water 
processes including infiltration, evaporation, plant uptake, lateral flow, and percolation to 
lower layers. The soil percolation component of SWAT uses a storage routing technique to 
predict flow through each soil layer in the root zone. Downward flow occurs when field 
capacity (the water content to which a saturated soil drains under gravity) of a soil layer is 
exceeded and the layer below is not saturated. Percolation from the bottom of the soil profile 
recharges the shallow aquifer. When the temperature in a particular layer is equal to or below 
48°F, no percolation is allowed from that layer. Lateral subsurface flow in the soil profile is 
calculated simultaneously with percolation, and this can contribute to stream flow.  

• Water that moves past the lowest depth of the soil profile by percolation or bypass flow 
enters the vadose zone before becoming shallow and/or deep aquifer recharge. The shallow 
aquifer contributes base flow to the main channel or reaches within each subbasin. Base flow 
is allowed to enter the reach only when the amount of water stored in the shallow aquifer 
exceeds a threshold value.  Water entering the deep aquifer is not considered in future water 
budget calculations and is considered to be lost from the system.. 

• SWAT uses the Modified Universal Soil Loss Equation (MUSLE) (Williams, 1995) to 
predict sediment yield from the landscape. Sediment yield is the total sediment volume 
delivered to a specified location in the basin, divided by the effective drainage area above 
that location for a specified period of time. 

𝑠𝑒𝑑 = 11.8 ∙ �𝑄𝑠𝑢𝑟𝑓 ∙ 𝑞𝑝𝑒𝑎𝑘 ∙ 𝑎𝑟𝑒𝑎ℎ𝑟𝑢�
0.56

∙ 𝐾 ∙ 𝐶 ∙ 𝑃 ∙ 𝐿𝑆 ∙ 𝐶𝐹𝑅𝐺   (2) 
where 

sed      =  sediment yield on a given day (metric tons) 
Qsurf     =  surface runoff volume (mm/ha) 
Qpeak    =  peak runoff rate (m3/s) 
areahru =  area of HRU (ha) 
K         = soil erodibility factor (0.013 metric ton m2/hr/(m3-metric ton cm)) 
C         = cover and management factor 
P         = support practice factor 
LS       = topographic factor 
CFRG = coarse fragment factor 

 
• Flows and sediment yield from each HRU in a subwatershed are combined, and the resulting 

flow and loads are routed through channels (Neitsch and others, 2005), ponds, and (or) 
reservoirs to the watershed outlet. In this study, channel flow is routed by Muskingum 
method, and channel sediment is routed based on the modified Bagnold’s sediment transport 
equation.
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Figure 2.2: Schematic of pathway available for water movement in SWAT (after Neistch et. al, 2009) 
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2.4. Model Components and Input Data 
The steps involved in creating and running SWAT model are given in Figure 2.3 below. The 
major model inputs are topography2, soil properties (such as texture, soil erodibility, hydraulic 
conductivity, hydrologic soil group, soil depth, organic matter content, available water capacity), 
land use/cover type, weather/climate, and land management practices.  Using the site 
topography, the SWAT ArcGIS interface delineates the stream and partitions the watershed into 
subwatersheds, which are positioned in the watershed and are related to one another spatially 
(e.g.,  outflow from upstream sub-watershed number 3 may enter downstream subwatershed 
number 6). The subwatersheds are further processed and divided into the HRUs.  SWAT then 
uses the input data from the user to create inputs files with different levels of detail for the 
watershed, subwatershed, or HRU. Watershed level inputs are used to model processes 
throughout the watershed, while subwatershed or HRU inputs files are used to identify unique 
processes to specific subwatershed or HRUs.   
 

 
Figure 2.3 Components and input/output data of SWAT Model (after Kharchaf et al., 
2013) 

2 The topography is represented by three-dimensional or a digital elevation model (DEM) in Figure 2.3 
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2.4.1. Watershed National Elevation Dataset (NED) and Watershed Delineation 
The National Elevation Dataset (NED) 1/9 Arc Second assembled by the U.S. Geological Survey 
was used in representing the elevation terrain of the watershed.  NED 1/9 Arc Second data are 
Light Detection and Ranging (LIDAR) data.  Data unit is meters with a geographic projection. 
Data has a vertical datum of NAVD88 and a horizontal projection of NAD83. The resolution of 
the data is approximately 3 meters with a vertical accuracy of +/- 1 meter. For this modeling 
effort, NED data was re-projected to New Jersey State Plane Coordinate with metric units 
(meters). Approximate watershed elevation range between 12 meters to 172 meters with 
reference to NAVD88 (Figure 2.2). 
 
Using the Automatic Delineator command in ArcSWAT, the re-projected NED topographic map 
in ESRI GIS format was imported to start the watershed delineation processes. Watershed 
delineation involves the use of advanced GIS functions to aid the user in segmenting the 
watershed into several hydrologically connected sub-watersheds for use in the SWAT. When the 
automated delineation was completed for Bound Brook watershed, it was observed that one of 
the tributaries that flow into Bound Brook was delineated to flow into Green Brook; inconsistent 
with the surface water quality shapefiles downloaded from the NJDEP website 
(http://www.state.nj.us/dep/gis/stateshp.html#SWQS). Therefore, manual adjustments were 
made to ArcSWAT’s delineation to match the stream network in the NJDEP shapefiles.  The 
stream network and the delineated sub-watershed that were finally used in the SWAT model are 
depicted in Figure 2.2. 

2.4.2. Watershed Land Use Data 
The USGS National Land Cover Database (NLCD) 2006 Land Cover data were used to represent 
the land use in the watershed. Data resolution is 1 arc second (approximately 30 meters). For 
consistency with the NED data described in Section 2.4.1, data was re-projected to New Jersey 
state plane coordinate with a horizontal datum of meter NAD83. There are 15 classes of land use 
types in the Bound Brook watershed (Figure 2.3). The percent area represented by each land use 
is listed in Table 2.1. 
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Figure 2.2: National Elevation Dataset for the Bound Brook and Green Brook Watersheds 
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Figure 2.3: Watershed Land Use Classification for the Bound Brook and Green Brook 
Watersheds  
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Table 2.1: Land Use Percent Areas 
Land Use Area (%) 
Water (WATR) 0.1% 
Residential-Low Density (URLD) 21.3% 
Residential-Medium Density (URMD) 30.1% 
Residential-High Density URHD 13.2% 
Industrial (UIDU) 5.4% 
Range (SWRN) 0.2% 
Forest-Deciduous (FRSD) 23.0% 
Forest-Evergreen (FRSE) 0.1% 
Forest (FRST) 1.0% 
Range-Brush (RNGB) 0.4% 
Range-Grasses (RNGE) <0.1% 
Hay (HAY) <0.1% 
Agricultural Land-Row Crops (AGRR) 0.1% 
Wetlands-Forested (WETF) 5.0% 
Wetlands-Non-Forested (WETN) 0.1% 

 

2.4.3. Watershed Soil Data 
The USGS Soil Survey Geographic (SSURGO) data were used in classifying the soil 
characteristics of the watershed. The SSURGO data consists of digital georeferenced spatial data, 
attribute data, and metadata. The SSURGO data provides the most detailed level of information 
and was designed primarily for farm and ranch, landowner/user, township, county, or parish 
natural resource planning and management.  Using the soil attributes, these data serve as a 
resource for the determination of erodible areas, developing erosion control practices, making 
land use assessments and chemical fate assessments.  For consistency with the NED and landuse 
data described in Sections 2.4.1 and 2.4.2, SSURGO data were re-projected to New Jersey state 
plane coordinates with a horizontal datum of meter NAD83. There are over 100 classes of soil in 
the Bound Brook watershed (Figure 2.4) and the percent area represented by each soil group is 
shown in Table 2.2. 

2.4.4. Meteorological Data 
Two precipitation weather stations namely, NOAA gauge in Plainfield NJ (Gauge ID: 287079) 
and NOAA gauge in Bound Brook, NJ (Gauge ID: 280927) were used to represent precipitation 
in the watershed. The Plainfield gauge was also used to represent temperature in the watershed. 
Relative humidity and wind speed in the watershed were represented by the NOAA weather 
station in Sommerville Sommerset airport (station ID: KSMQ). Solar radiation was computed by 
the SWAT model since no measured solar radiation is available. These gauges were selected 
because they represent weather stations with available long-term data closest to the study area. 
Weather stations locations with respect to the project site are shown in Figure 2.5. 
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Figure 2.4: Watershed Soil Data for the Bound Brook and Green Brook Watersheds 
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Table 2.2: Soil Group Percent Areas 

 Soil Type 
Area 
(%) Soil Type 

Area 
(%) Soil Type 

Area 
(%) Soil Type 

Area 
(%) 

NJ023DuuB-3 1.70% NJ023PbpA-1 0.50% NJ035PeoB-4 0.10% NJ039CarbAt-2 0.00% 
NJ023HanA-2 0.20% NJ023PbpAt-2 0.00% NJ035PeoC-1 0.20% NJ039NehDc-1 0.30% 
NJ023HanB-3 0.10% NJ023PssA-4 0.30% NJ035RehB-5 0.20% NJ039NehEc-1 1.30% 
NJ023HasA-2 0.40% NJ023PsuB-1 0.40% NJ039PbpuAt-2 0.20% NJ039NenB-2 0.90% 
NJ023UR-2 2.30% NJ023RorAt-4 0.90% NJ035AmhB-1 0.00% NJ039NenD-2 0.20% 
NJ023WATER-
1 0.10% NJ023UdwuB-4 0.30% NJ023BogB-3 1.30% NJ039PbpAt-2 0.20% 
NJ039AmuB-2 0.80% NJ023UdbB-1 0.10% NJ023BogC-3 0.20% NJ039RarAr-6 0.10% 
NJ039DunB-3 0.10% NJ023UdcB-1 0.10% NJ023BohC-1 0.00% NJ039HctAr-1 0.10% 
NJ039DuuA-2 0.50% NJ035BoyAt-4 1.60% NJ023BouB-3 3.70% NJ039UdkttB-3 0.20% 
NJ039DuuB-3 1.40% NJ035PbpAt-2 0.40% NJ023BouD-3 0.00% NJ039UdrB-1 0.00% 
NJ039HakA-3 0.00% NJ035RorAt-4 0.70% NJ023BovB-3 0.00% NJ039BowtB-5 0.10% 
NJ039HakB-1 0.80% NJ035AmdB-2 2.90% NJ023DuxA-2 2.60% NJ039FmhAt-3 0.70% 
NJ039HatB-3 1.30% NJ035AmdC-2 0.10% NJ023DuxB-1 0.30% NJ039BhpBr-2 7.00% 
NJ039RasAr-3 0.30% NJ035AmnrB-2 0.70% NJ023DuyB-2 3.90% NJ039NehBc-1 1.40% 
NJ039TunE-1 0.00% NJ035BhnB-4 0.00% NJ023EkgA-2 0.40% NJ039NehCc-1 0.30% 
NJ039UR-2 2.10% NJ035CoxA-4 0.10% NJ023EkgB-2 0.40% NJ023BhpBr-2 0.30% 
NJ039WATER-
1 0.10% NJ035FmhAt-3 0.60% NJ023EkmB-2 3.70% NJ023KkoB-1 2.20% 
NJ035DunB-3 1.90% NJ035MonB-4 0.40% NJ023LbxA6-3 0.20% NJ023KkuB-2 0.30% 
NJ035DunC-3 0.90% NJ035MopCb-2 3.80% NJ023NkrA-2 0.20% NJ023LbtA-4 0.10% 
NJ035QY-1 0.40% NJ035NehB-4 0.10% NJ023NkrB-2 0.00% NJ023LbtB-5 0.60% 
NJ035RarAr-6 0.30% NJ035NehC-1 0.10% NJ023RepwA-4 0.10% NJ023LbuB-2 0.80% 
NJ035UR-2 0.00% NJ035NehCc-1 0.00% NJ023PbtAr-1 3.80% NJ023RehA-5 1.40% 
NJ035WATER-
1 0.10% NJ035NehEb-4 2.30% NJ035WasA-4 0.30% NJ023RehB-5 0.30% 
NJ035WhpA-3 0.00% NJ035NemCb-4 4.20% NJ039BhnBr-1 0.00% NJ023RemB-2 0.80% 

NJ035PbpuAt-2 0.00% 
NJ035NemDb-
2 3.90% NJ039BogB-3 0.10% NJ035BhnBr-1 0.90% 

NJ023DuuA-2 6.30% NJ035NeopB-1 0.10% NJ039BohC-1 0.40% NJ035DuxA-2 1.00% 
NJ023BoyAt-4 0.50% NJ035NeopC-1 0.30% NJ039BohD-1 0.20% NJ039AmhB-1 3.30% 

NJ023FmhAt-3 0.10% NJ035PenB-1 0.10% NJ039BouD-3 1.00% 
NJ039AmhCb-
1 0.40% 

NJ023MakAt-4 0.20% NJ035PenC-1 0.00% NJ039BovB-3 3.10% 
   

 
Daily precipitation measured at the Plainfield and Bound Brook gauges from 2004 to 2011 are 
depicted in Figure 2.6. Note that precipitation data are not available at the Plainfield gauge for 
part of 2008 and for the entire 2009 year.  When data for both gauges were available, they were 
averaged; when the data from the Plainfield gauge was not available, the NOAA gauge was used. 
A plot of daily precipitation recorded at both stations (Figure 2-7) reveals significant scatter 
around the 1 to 1 line.  This evaluation suggests that there are spatial differences in the daily 
precipitation amounts recorded at the two stations. 
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Figure 2.5: Meteorological Weather Stations 
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Figure 2.6: Time Series of Daily Precipitation (mm) from 2004-2011 at Plainfield and 
Bound Brook (NOAA) Gauges.  
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Figure 2.7: Scatter Plot (and Comparison) of Daily Precipitation (mm) recorded at 
Plainfield and Bound Brook Gauges. 
 

2.4.5. Observed/Measured Flow Data 
The calibration and validation of the entire Bound Brook/Green Brook SWAT watershed model 
were performed based on stream flow measurements at the USGS stream gauge at Middlesex, NJ 
(Gauge ID: 01403900; see Figure 2.1). A time series of daily flows measured at this station is 
presented in Figure 2.8 which indicates that  the maximum stream flow of 4,440 cfs was 
observed on the 8/28/2011 (Hurricane Irene) when the maximum precipitation was also recorded 
by the precipitation gauges.  However, other peaks in stream flow on 3/14/2010 (3,500 cfs) and 
4/16/2007 (4,240 cfs) are not coincident with the corresponding peaks in precipitation. These 
differences in precipitation and observed stream flows contribute to the uncertainties in the 
simulation of watershed surface runoff and sediments yield.  
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Figure 2.8: Time series of flow (cfs) at USGS Stream Gauge (ID: 0143900) 
 

2.4.6. Observed Suspended Solids and Sediment Load rating Curve 
At the USGS Gauge station (ID: 0143900), there are discrete data collected once of month for 
water quality. Paired suspended solids concentrations and corresponding flows (Figure 2.9) show 
a general increase in concentration at higher flows. Most of the available data were collected at 
flows less than 1200 cfs. Notably, there is a single observation at a flow of 2,800 cfs, for which 
the suspended solids concentration was reported at 65 mg/L. This low suspended solids 
concentration at such a high flow might indicate that suspended solids can be depleted during a 
flood event.  (This point is not considered an outlier and was maintained in the analysis).  
 
In general, a rainstorm causes an increase in discharge, erosion and transport of soil particles 
from the watershed into its streams, and an associated increase in turbulence in the stream. 
Within the stream, this turbulence re-suspends bed sediment and together with the sediment 
transported from the watershed soils, can result in high concentrations of suspension solids in the 
water. During prolonged rainstorms, discharge and turbulence may remain high but there is 
usually a progressive decline in the quantity of suspended material present in the water. This is 
because the quantity of sediment on a river bed, and which is introduced into the river by 
erosional processes, is limited and the amount of sediment available to be taken into suspension 
gradually diminishes during a storm event. These observations typically manifests when a series 
of discharge measurements and water samples are taken at intervals throughout a storm event 
(when flow increases, reaches a peak, and then decreases), in the form of a loop called a 
hysteresis loop (Ongley, 1996). Hysteresis may also be observed in plots of seasonal data. This 
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reflects periods of the year when sediment may be more readily available than at other times. 
Higher TSS concentrations may occur, for example, after a long, dry period or in dry months 
when vegetation is not able to hold back soil particles that are being eroded. 
 
Using the discrete suspended solids and flow data, a sediment rating curve was developed 
(Figure 2.10). The most commonly used sediment rating curve is an empirical power function 
that relates sediment concentration or sediment load (the product of concentration and flow) to 
flow (Asselman, 1999; Rondeau, 2000). In this study this relationship was derived by performing 
a log-log regression in log of the sediment load versus log of flow and a strong relationship  
(R2 = 0.89) was obtained.  Because the regression was performed in log units, any prediction of 
load at a particular level of flow will be equivalent to a median load. In addition to the median 
regression line, the 95 percent prediction interval (PI) is also included in the plots.  The PI is the 
confidence interval for prediction of an estimate of an individual load for a corresponding flow 
value at which the load estimate is required. The PI incorporates the unexplained variability of 
sediment load in addition to uncertainties in the regression parameter estimates. The sediment 
rating curve developed in this study was used to predict median daily loads of suspended 
sediments based on daily flows from 2005 to 2011, and their associated uncertainty. These 
median daily loads and uncertainty were compared to model estimates of sediment yield derived 
from SWAT. It is important to note that because the majority of the data are available for flows 
less than 1200 cfs, the rating curve prediction for flow higher than 1200 cfs is based on 
extrapolation of the regression function and subject to greater uncertainty. Furthermore, the 
regression function as assumes that as flow increases suspended solids load will increase without 
limit, as assumption that is problematic in hysteresis occurs. Despite these limitations, this rating 
curves provides a good basis for comparison to SWAT model results.  
 

 
 
Figure 2-9: Suspended Solids concentration (mg/L) versus flow (cfs) at USGS Stream 
Gauge (ID: 0143900). 
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Figure 2.10: Sediment Rating Curve for USGS Stream Gauge (ID: 0143900) showing 
median prediction regression line and 95% prediction intervals. 
 

2.5. Model Calibration for Flow 
The SWAT model was run from 2004 to 2007. The year 2004 was used as the warm up period. 
Calibration was done from 2005 to 2007. Because SWAT’s input parameters are physically 
based, they must be held within a realistic uncertainty range during calibration. The calibration 
procedure used in this study is consistent with the application of SWAT CUP outlined in Arnold 
et. al., (2012) as follows: 
 
• Develop initial or default SWAT input parameters (as created by ArcSWAT) and prepare the 

input files for SWAT-CUP. 

• Run the SWAT model with initial parameters and plot the simulated and observed variables 
at each gauging station for the entire period of record. 

• Determine the most sensitive parameters for the observed values of interest.  
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• Assign an initial uncertain range to each parameter globally, by scaling the parameters 
identically for each HRU. 

• Run the SWAT-CUP-SUFI2 model several times and view the results for the gauged outlet. 

• Perform the global sensitivity analysis and use the statistical output to eliminate non-sensitive 
parameters from the calibration process. 

• Evaluate model performance.  
 
The model performance of the calibration was evaluated qualitatively based on visual 
comparison of the monthly observed flows and the model simulated values, and quantitatively by 
the Nash-Sutcliff Index (NSE), and the coefficient of determination (R2).  The NSE indicates 
how well the plot of observed versus simulated data fits the 1:1 line. NSE is computed as: 

𝑁𝑆𝐸 = 1 −
∑(𝑂 − 𝑆)2

∑(𝑂 − 𝑂�)2
 

 
Where, O and S are observed and simulated values, respectively. Ō is the mean observed values. 
NSE values range between -∞ and 1 with NSE of 1 indicating a perfect simulation. Simulation 
results are often considered to be satisfactory when NSE is greater than 0.5. 
 
The coefficient of determination (R2) is a measure of collinearity between observed and 
simulated data, and ranges between 0 and 1, is estimated as: 
 

𝑅2 =
[∑(𝑂 − 𝑂�)(𝑆 − 𝑆̅)]2

[∑(𝑂 − 𝑂�)2][∑(𝑆 − 𝑆̅)]2 

 
Although R2 > 0.5 is acceptable for modeling, a higher value is considered better. For this 
calibration, the model simulation was considered reasonable when both NSE and R2 exceeded 
about 0.5. 
 
Using the procedures outlined above for calibration using SWAT-CUP, a sensitivity analysis 
focusing on 12 parameters was conducted (Table 2.3). Based on the t-statistics and associated p-
values, several of these parameters were determined to be sensitive parameters (p-value < 0.05). 
Although all 12 parameters were maintained during calibration, as SWAT cup randomly varied 
them between upper and lower bounds during 300 Monte-Carlo simulations to determine the best 
parameter fit. The range of values used during the calibration and the best parameter values are 
given in Table 2.4. The model calibrated flows using the best parameter values are shown in 
Figure 2.11. The high NSE and R2 for the calibrated model simulation of 0.60 and 0.75 suggest 
that the calibrated model flows provides a good fit to the observed flows.  
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Table 2.3: Global Sensitivity Output for 12 Model Parameters 
Parameter 
Name 

Description Process t-Stat P-Value 

CN2 Curve number Surface runoff 120.11 0.00 
GW_REVAP Revamp Coefficient Groundwater -11.86 0.00 
SOL_BD(1) Moist bulk density Groundwater -8.99 0.00 
ESCO Soil evaporation coefficient Evapotranspiration 7.83 0.00 
GW_DELAY Groundwater delay time Groundwater -6.08 0.00 

CH_N2 Manning’s coefficient for main 
channel 

Surface runoff -5.21 0.00 

GWQMN Depth of water in shallow aquifer Groundwater -3.62 0.00 
SOL_K(1) Saturated hydraulic conductivity Groundwater 3.24 0.00 
ALPHA_BF Base flow recession coefficient Groundwater 2.51 0.01 
SFTMP Snowfall temperature Snow -1.37 0.17 
ALPHA_BN
K 

Base flow alpha factor for bank 
storage 

Groundwater 0.83 0.41 

SOL_AWC(1) Available water capacity Groundwater, 
evaporation -0.70 0.48 

 
 
Table 2.4: Range of Values Used during the Calibration and the Best Parameter Values 
Parameter Name Units Best Estimate Lower Bound Upper Bound 
CN2 % -0.49 -0.5 -0.2 
ALPHA_BF Days 0.74 0.0 1.0 
GW_DELAY Day 448 30 450 
GWQMN mm 0.64 0.0 2.0 
GW_REVAP - 0.15 0.0 0.2 
ESCO - 0.83 0.8 1.0 
CH_N2 - 0.29 0.0 0.3 
ALPHA_BNK Days 0.28 0.0 1.0 
SOL_AWC(1) % 0.11 -0.2 0.4 
SOL_K(1) % 0.79 -0.8 0.8 
SOL_BD(1) % -0.43 -0.5 0.6 
SFTMP oC 1.35 -5.0 5.0 
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Figure 2.11: Observed daily flows and model best estimation at the USGS Gauging station 
during calibration period (2005 – 2007). Model fit: NS = 0.6; R2 = 0.75.  

2.6. Model Validation for Flow 
The best estimated parameter values from the calibration were applied to simulate the validation 
period of 2008 – 2011. Figure 2.12 shows the model validation results. In general, the model 
shows a good fit (R2 = 0.6) with the observed flows, although the NS of 0.3 was lower than the 
target of 0.5. The model over-predicts flows during storms, including flows for Hurricane Irene, 
which occurred in August 2011. It is important to note that uncertainties in model results are not 
only related to calibrated parameters, but also to uncertainties in other inputs like precipitation 
and temperature.  

 
Figure 2.12: Observed daily flows and model best estimation at the USGS Gauging station 
during validation (2008-2011). Model fit: NS = 0.3; R2 = 0.6.  
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2.7. Watershed Sediment Yield 
The simulated sediment yield (based on Equation 2) was compared to values derived from the 
rating curve (described in Section 2.4.6 for the USGS Stream Gauge on a monthly basis),which 
was based on the observed TSS concentrations (Figure 2.13). In general, the simulated sediment 
yield was higher than the observed sediment yield during higher precipitation and runoff events.  
Although there is an observed difference between the two sediment yields, the model prediction 
generally falls within the 95 percent PI; consequently, the difference is not statistically 
significant. The sediment yield simulated by the model in various reaches and subbasins were 
saved and passed onto the SIAM model as described in Section 4.  
 

 
 Figure 2.13: Comparison of Model Simulated Monthly Sediment yield (kg/ha) with 
Median Sediment Yield and 95 percent PI Derived from Rating Curve for USGS Stream 
Gauge (ID: 0143900). 
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3. Hydraulics Modeling 

For stream hydraulics modeling, the Hydrologic Engineering Centers River Analysis System 
(HEC-RAS) was used. Hydrologic Engineering Centers River Analysis System (HEC-RAS) is a 
one-dimensional model, intended for hydraulic analysis of river channels. The model is 
comprised of a graphical user interface, separate hydraulic analysis components, data storage and 
management capabilities, graphics and reporting facilities. The HEC-RAS system includes four 
river analysis components. Based on the laws on conversation of energy, HEC-RAS model uses 
physical field measurements of the stream and floodplain cross sections to simulate flow related 
values including: flow rates, velocity, energy, and water surface elevation.  
 
The main inputs to the model are: 
• River geometric data: width, elevation, shape, location, length;  

• River floodplain data: length, elevation;  

• Manning roughness coefficient3 (Manning ‘n’ values) for the landuse type covering the river 
and the floodplain area; 

• Boundary conditions e.g. slope, critical depth; and, 
• Stream discharge values from SWAT model runoff and stream routing result.  

 
The outputs from the model include: 
• Water surface elevations; 

• Rating curves; 

• Hydraulic properties, i.e., energy grade line slope and elevation, flow area, velocity; and, 

• Visualization of stream flow, which shows the extent of flooding. 

3.1. Channel-Geometry Data 
Channel cross-section projections used in the Bound Brook HEC-RAS model were obtained 
from field surveys conducted by Pennoni Associates during the winter of 2011. All cross-
sections were surveyed perpendicular to the channel.  The cross-section projections included the 
channel, banks, and an extended 50 feet onto the floodplain.  Maximum distance between 
adjacent surveyed points was limited to 10 feet so as to accurately survey elevation changes 
along cross sections.  Throughout Bound Brook from RM0 at the confluence with Green Brook 
to RM7 at the upstream extent of the study area, all in-stream structures including culverts, 
bridges, spillways, and other features within the channel were field surveyed to obtain elevation 

3 Mannings roughness coefficient incorporates potential presence of debris material in the streambed in the model. 
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data and structural geometry.  Bridge, spillway, and culvert cross-section data were collected at 
close intervals upstream and downstream of the structures in order to compute the potential 
backwater effects of these structures. In all, 45 cross sections (of channel and of structure) were 
surveyed in the winter of 2011 to define channel cross-section geometry for this sediment-
transport study. Cross sections data for new Market Pond were obtained from drawings obtained 
from the township of Piscataway, NJ. 
 

3.2. Floodplain - Contour Data 
Pennoni Associates surveyed cross sections only extended 50 feet from both left and right stream 
bank stations and did not extend far enough to cover the entire floodplain to higher ground which 
is required for HEC-RAS model to accurately model high flow conditions. Beyond the limits of 
the site survey, the cross sections were supplemented with additional contours that were 
generated using the U.S. Geological Survey (USGS) National Elevation Dataset (NED) digital 
elevation models (DEM). The DEM is available online at the USGS National Map Seamless 
Server. The DEM used for this purpose has a resolution of 1/9 Arc-Second (approximately 9.84 
ft). The DEM data unit was in meters with a geographic projection. It has a vertical datum of 
NAVD88 in meters and a horizontal projection of NAD83. The resolution of the data was 
approximately 3 meters with a vertical accuracy of +/- 1 meter. To accurately merge the 
surveyed data which has a New Jersey State plane coordinate and vertical datum of NAVD88 in 
feet, the USGS NED data was re-projected to New Jersey State Plane Coordinate with English 
units (feet). The DEM data were imported into ArcMap 10, and 0.5 meter (approx. 1.6 feet) 
contour intervals were generated using the Spatial Analyst and the 3D Analyst extensions in 
ArcGIS.  
 

3.3. Stream Change Location - Flow Data 
In order to simulate the entire Bound Brook stream and to check the simulated water surface 
elevations at certain locations, the use of “multiple flow change junctions” was needed. A stream 
flow change junction was added at any location where subwatershed runoff is added via a 
tributary or at a location where model simulated water surface elevations were to be compared 
against measured data. Overall, about nine flow change locations were identified for the 
hydraulic modeling as shown in Figure 3.1. This flow data fused for input into HEC-RAS was 
obtained from the daily flow data predicted by SWAT.  

3.4. Manning n-values 
The Manning’s n-value is used to help calculate the energy losses between cross sections due to 
friction. The Manning’s n-value depends on a number of factors which include: surface 
roughness (including debris), vegetation, channel irregularities, degree of meander, obstructions, 
size and shape of the channel. In this study, Manning’s n-values used in the hydraulic 
computations were assigned on the basis of engineering judgment, aerial photographs and field 
observations of the Brook and floodplain areas.  
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Figure 3.1: Flow change locations 
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Existing vegetation along the river banks has a substantial influence on hydraulic roughness and 
the influence varies according to depth and magnitude of flow. Different hydraulic roughness 
factors were therefore determined for the main channel of flow and the floodplain areas. Channel 
roughness values were generally low over the extent of the hydraulic model. The final Manning 
n-values assigned to the various sections were determined by calibration, but they ranged from 
0.035 to 0.07 in the channel and from 0.02 to 0.1 on the floodplain.  
 

3.5. Boundary Conditions 
In HEC-RAS, boundary conditions are needed to establish the starting water elevation at the 
ends of Bound Brook study limits (upstream and downstream) and for the model to begin the 
calculations. For the Bound Brook HEC-RAS model, a mixed flow regime was assumed and for 
this flow regime, normal depth boundary conditions were used at both ends of the study limits. 
The normal depths for upstream and downstream boundary conditions were approximated by 
using the slope of bound Brook bed at those locations respectively. 

3.6. Calibration of HEC-RAS Model  
The HEC-RAS model was calibrated by adjusting the Manning’s roughness coefficient within 
acceptable limits, to better match the model computed surface water elevation to The Louis 
Berger Group, Inc., (LBG) field measured surface water elevations. This calibration approach 
was chosen because roughness parameter together with geometry is considered to have the most 
important impact on predicting inundation extent and flow characteristics (Aronica et. al., 1998; 
Bates et. al., 1996; Hankin and Beven, 1998; Hardy et. al., 1999; Rameshwaran and Willetts, 
1999; Romanowicz et. al., 1996).  
 
LBG installed eight Solinst level loggers at strategic locations in the Brook within the study area, 
in 2011, to continuously measure surface water levels that were meant to be used for model 
calibration and other analysis. Figure 3.1 show the LBG Solinst level logger locations. Only the 
six level loggers in the main channel were used in the calibration including: Belmont Avenue, 
Clinton Avenue, South Avenue,  Bound Brook Road bridges, manmade dam and New Market 
Pond. 
 
A comparison of the observed versus simulated water surface elevations are shown in Figures 
3.2 through 3.7. As shown in Figures 3.2 through 3.7, the simulated surface water elevations 
closely match the observed elevations with the exception of the Manmade Dam and South 
Avenue Bridge locations where there is a vertical shift between observed and simulated water 
surface elevations. The vertical shift for these two locations appears to be constant and is likely a 
result of error in recording the level-logger tether length, which is used in converting measured 
water depth to water elevation.  
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Figure 3.2: Continuous water level measuring locations 
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Figure 3.3: Observed versus simulated water surface elevation at Belmont Avenue Bridge 
 

 
Figure 3.4: Observed versus simulated water surface elevation at Manmade Dam 
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Figure 3.5: Observed versus simulated water surface elevation at Clinton Avenue Bridge 
 

 
Figure 3.6: Observed versus simulated water surface elevation at New Market Pond 
Reservoir 
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Figure 3-7: Observed versus simulated water surface elevation at South Avenue Bridge 
 

 
Figure 3.8: Observed versus simulated water surface elevation at Bound Brook Road 
Bridge 
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4. Sediment Delivery Analysis – Base Case and FS 
Scenarios 

A sediment assessment model constructed using SIAM feature in HEC-RAS was used to 
evaluate potential changes in sedimentation patterns that could occur due to remedial alternatives 
assessed as part of the feasibility studies.  SIAM compares the annual sediment transport 
capacity of a river reach to the annual sediment supply and provides an indication of whether 
aggradations, degradation, or equilibrium may occur. Initially, a steady-state HEC-RAS model 
was developed and the hydraulic results were used in the SIAM for analyses.  Since HEC-
RAS/SIAM model runs under quasi-steady-state condition, the 2005-2011 SWAT model-
computed flows were transformed to annualized flow duration values (see Section 4.2.1 for 
details). Each flow level required for SIAM was modeled in HEC-RAS and the steady state 
hydraulic results were passed onto SIAM.  A schematic showing the sediment balance algorithm 
in SIAM is provided in Figure 4-1. 
 

 
Figure 4-1: SIAM Sediment Balance Schematic (FTER Mooney, 2006) 
 
The SIAM feature was applied for all reaches in Bound brook from just above Belmont Avenue 
Bridge (RM6.87) to its confluence with Green Brook (RM0) for the following scenarios: 
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• Base Case - This is the current conditions 

• Scenario 1 - Assessment of impact of removing twin culverts on sediment deposition 

• Scenario 2 - Assessment the impact of sediment deposition by constructing a dam just 
upstream of Lakeview Ave between Lakeview Ave and the twin culverts at approximately 
RM6.2. 

• Scenario 3 – Removal of the man-made dam at RM6.0. 

4.1. SIAM Sediment Reaches 
The first step in SIAM is to subdivide the stream in the HEC-RAS hydraulic model into sediment 
reaches, which represent the scale at which sediment transport calculations are performed. A 
sediment reach is defined as a grouping of stream cross-sections with relatively consistent 
hydraulic and sediment properties, and recognizing any significant geomorphic changes in 
channel gradient, channel geometry, and sediment composition. Based on these parameters and 
field observations of sediment texture, Bound Brook was subdivided into fourteen sediment 
reaches as shown in Figure 4-2. Note that Reach 4 was further subdivided into 4a, 4b and 4c to 
allow for physical changes to be made for simulation of different restoration/remedial 
alternatives in SIAM.  The river mile boundaries of these reaches are given in Table 4.1. 
 
Table 4.1: Bound Brook SIAM sediment reaches and description of sediment bed gradation 

Sediment 
Reach 

River Mile Bed Gradation 
Upstream Extent Downstream Extent 

1 6.87 6.64 Mostly sand 
2 6.64 6.57 Mostly clay 
3* 6.57 6.233 Mostly  sand 
4a 6.23 6.17 Mostly fine sand 

  4b** 6.17 6.002 Mostly fine sand 
4c 6.00 5.77 Mostly fine sand 
5 5.77 5.39 Mostly fine sand 
6 5.39 5.04 Mixture of clay silt and sand 
7 5.04 4.78 Mostly sand with some silt and clay  
8 4.78 4.10 Mostly sand with silt clay mixture 

    9*** 4.10 3.421 Mostly clay and silt with some sand 
10 3.42 2.56 Clay, silt sand and some gravel 
11 2.56 2.39 Clay, silt sand and some gravel 
12 2.39 2.18 Mostly fine to medium sand 
13 2.18 1.87 Mostly medium to coarse Gravel 
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Sediment 
Reach 

River Mile Bed Gradation 
Upstream Extent Downstream Extent 

14 1.87 0.00 Mostly fine to medium sand 
* Twin culverts are located at approximately RM 6.55 in SIAM Sediment Reach 3 
** Manmade dam is located at approximately RM 6.00, which is in SIAM Sediment Reach 4b 
*** New Market Pond dam is located at approximately RM3.42, which is in SIAM Sediment Reach 9 
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Figure 4.2: Bound Brook SIAM sediment reaches (river miles for each “reach” are provided in 
Table 4-1)  
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.Sediment Reach Boundary Limit 



 

4.2. SIAM Input Data 
The input required for the SIAM module includes cross section data for the study reach, 
annualized discharge-duration data, bed material gradations, an appropriate sediment transport 
function, wash load criteria, and annualized sediment input volumes (broken down by grain size 
fractions). The SIAM modeling was conducted using the calibrated HEC-RAS bank full model 
that created the elevation-duration curves described in Section 3. 
 

4.2.1. Annualized Discharge Duration 
Sediment transport estimates developed by SIAM are based on annualized flow-duration curves 
created from mean daily discharges. The flow-duration curves used in the SIAM simulations 
were based on the results of the SWAT simulated stream flow for the period 2005 to 2011 
presented in Section 2. For each loading point, the minimum and maximum discharge for the 
period 2005-2011 was determined, and the resulting range of discharge was divided into 36 bins. 
There is no guidance on the optimal number of bins to use for the annualized flow-duration curve 
and review of SIAM applications at other sites indicates that as low as 9 bins to more than 40 
bins have been used.  The daily discharges simulated by SWAT for each reach were evaluated to 
determine the number of days that discharge occurred in each bin, and the average annual 
duration in days was determined for the representative flow of each bin.  Table 4.2 shows the 
discharges simulated at RM0 and corresponding SIAM input duration in days. The total duration 
must equal 365 days because SIAM predicts annual trends. The discharge at other loading points 
was analyzed similarly. Each discharge was modeled by in HEC-RAS, and the corresponding 
average annual days were entered in the SIAM hydro data table for each reach.  
 
Table 4.2: SIAM Flow duration at Downstream Boundary RM0 
Discharge (cfs) Duration (days) Discharge (cfs) Duration (days) 

7.90 3.44 60.61 7.31 
9.53 7.31 74.69 7.31 
11.67 7.31 96.09 7.31 
14.88 18.21 115.64 3.59 
18.03 18.21 127.88 3.73 
19.58 18.21 141.47 3.59 
21.62 36.57 153.17 3.73 
24.35 36.57 166.66 3.59 
25.95 18.64 189.86 3.59 
26.80 17.93 228.57 3.73 
27.39 18.36 266.86 3.59 
28.33 18.07 333.37 3.73 
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Discharge (cfs) Duration (days) Discharge (cfs) Duration (days) 
29.30 18.36 400.95 3.59 
30.57 18.07 485.91 2.58 
35.10 18.36 614.53 1.86 
40.10 7.46 821.84 1.43 
44.58 10.76 1336.73 1.43 
52.07 7.31 4050.59 0.14 

 

4.2.2. Bed Material 
Bed material gradations associated with each SIAM sediment reach were determined from low-
resolution coring grain size analysis collected during the RI field investigations. For each SIAM 
sediment reach, the representative grain size distribution was determined based on the 
predominant sediment texture characteristics reported in the sediment probing field survey 
during the RI.  The bed material gradations used for the SIAM sediment reaches (Figure 4.3) 
were entered into HEC-RAS as the percent of the total sediment gradation finer than a particular 
sediment class particle diameter by weight.  

4.2.3. Sediment Transport Properties 
The sediment transport properties input data for SIAM describe the selected sediment transport 
function, the particle fall velocity, and the wash load threshold diameter.  SIAM includes six 
different functions to compute sediment transport capacity over a range of bed material sizes, 
including: Ackers-White, Engelund-Hansen, Laursen-Copeland, Meyer-Peter Müller, Toffaleti, 
and Yang. The bed material in Bound Brook varies greatly ranging from coarse sand to clay. Of 
the six available transport functions in SIAM, all but Laursen-Copeland were developed from 
data based on sand or larger sized particles, making them poor choices for this analysis. The 
Laursen-Copeland sediment transport function, which was developed for material sizes that 
extend to the range of coarse silt, finer silts and clay size particles, was selected for all SIAM 
sediment reaches. Particle fall velocity was set to the default values for the Laursen-Copeland 
transport function. 
 
The maximum wash load threshold is also required in SIAM. Wash load is defined as sediment 
in transport and it is generally derived from sources other than the bed (Biedenharn et. al., 2006). 
SIAM does not apply standard transport equations to compute a mass balance for wash load 
material (USACE, 2010a,b). Instead, the program automatically passes any particle equal to or 
smaller than the maximum wash load through the system. Although there is no universally 
accepted method of selecting a wash load threshold, the material is often considered the fine-
sized silt and clay material (particles less than 0.0625 mm in diameter). Einstein (1950) defined 
wash load as the grain size of which 10 percent of the bed mixture is finer. In this analysis, the 
wash load threshold diameter was set as 0.004 mm for all reaches.  
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Figure 4.3: Bed Material Gradation for Bound Brook SIAM Sediment Reaches 
 

4.2.4. Sediment Sources 
External sediment sources to Bound Brook were based on results of the sediment yield from the 
watershed SWAT model. SIAM requires sediment supply data to be input for each reach. The 
sediment supply data are entered by source as annual sediment loads in tons per year per grain 
class. Two primary sediment sources were identified: channel banks erosion, and upstream or 
tributary inflows. 
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Based on field reconnaissance, it was determined that the contribution of bank sediments to the 
channels due to channel migration occur too slowly to be worth considering as a sediment supply 
source in the SIAM modeling. Therefore, no estimates of the bank erosion contributions were 
included in SIAM.  
 
The primary sediment supply for Bound Brook was the contribution from its watershed. During 
precipitation events, sediments are eroded and subsequently transported to the brook. Based on 
the results from the watershed sediment yield from the SWAT model (see Section 2), the annual 
sediment supply to the various reaches are given in Table 4.3. It was assumed that the watershed 
sediment supply was median silt in texture. 
 
Table 4.3: SIAM Input for Watershed Local Sediment Source 

Sediment 
Reach 

River Mile Local Supply 
(tons/yr) Upstream Extent Downstream Extent 

1 6.87 6.64 6301 
2 6.64 6.57 2.1 
3* 6.57 6.233 9.8 
4a 6.23 6.17 2.1 

  4b** 6.17 6.002 5.8 
4c 6.00 5.77 7.8 
5 5.77 5.39 10 
6 5.39 5.04 3.1 
7 5.04 4.78 3.1 
8 4.78 4.10 28 

    9*** 4.10 3.421 32 
10 3.42 2.56 12 
11 2.56 2.39 2.3 
12 2.39 2.18 3.0 
13 2.18 1.87 7.8 
14 1.87 0.00 44 

1 Upstream Boundary Load 

* Twin culverts are located at approximately RM 6.55 in SIAM Sediment Reach 3 
** Manmade dam is located at approximately RM 6.00, which is in SIAM Sediment Reach 4b 
*** New Market Pond dam is located at approximately RM3.42, which is in SIAM Sediment Reach 9 
 

4.2.5. Hydraulics 
Hydraulic parameters used in SIAM model calculations were automatically populated from the 
results of the HEC-RAS simulation. Each discharge specified in the annualized discharge 
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duration profile (see section 4.2.1) corresponds to a flow profile modeled in HEC-RAS. Mean 
hydraulic values for each profile were determined for each SIAM sediment Reach through a 
Reach length weighted averaging scheme within HEC-RAS.  SIAM uses the reach average 
values in the sediment transport capacity computations. 
 

4.3. SIAM Results 
SIAM is a sediment budget tool that compares annualized sediment transport capacities (i.e., 
overall sediment surplus or deficit) for each river mile segment, called a “reach.”  When SIAM 
simulation is performed, the results of the analysis are presented in different tables and plots with 
various levels of details. In this study, the model output of interest is a table of sediment supply 
and balance for each SIAM sediment reach with the following components: 
 
• Local Supply – This represents the source data from SWAT watershed yield that are 

summarized in Table 4.3 above. 

• Transport Capacity – This is the amount of sediment that can be expected to be moved 
through the reach. It is calculated by determining the hydraulic energy available to transport 
sediment using the flow-duration curve defined in the input to SIAM (see Table 4.2 above). 
The hydraulic energy is applied to each available sediment fraction in the bed to determine 
how much sediment would be available to be transported as a function of grain size. This is 
called the transport potential of each grain size fraction. The overall transport capacity for the 
reach is estimated by weighting the transport potential of each grain size as a percentage of 
what is available in the bed. 

• Bed Supply – This is the amount if sediment that can potentially be transported from the next 
most upstream reach into the current sediment reach. This value is dominated by the 
transport capacity value from the next upstream reach. 

• Wash Supply – This is the sediment loading that is routed through the network as wash load. 

• Sum of Local Supplies – This is the sum of local supplies from all upstream reaches. 

• The Local Balance is the difference between the transport capacity and the sum of the 
supplies.  

 
It is worth noting that because SIAM is not a sediment routing model its results represent general 
trends of surplus and deficit only and not actual volumes of eroded or deposited material. 
Although SIAM is a very useful sediment management tool, Little and Jonas (2010) indicate that 
the following limitations should be considered when reviewing the results:   
 
• SIAM does not update the sediment bed based on erosion or deposition (i.e., hydraulics are 

not updated or changed over time during a model run), and the model does not account for 
changing capacities in response to potential erosion or deposition. 

• No time frame for sediment impacts is computed.  
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• Reach-averaged values are used in all computations, and therefore, localized effects of 
hydraulic structures including dams, weirs, and culverts can be overwhelmed by the sediment 
transport potential estimated for transport capacity.  

• There is no supply limitation from the bed in each reach because SIAM assumes erosion will 
continue indefinitely from the bed until the sediment transport capacity is satisfied. In 
systems where the local supply from the watershed is limited like in Bound Brook, the 
sediment transport simulated can be overwhelmed by the transport capacity. 

 
Despite these limitations, SIAM can be used as a screening tool for sediment budget assessment 
to guide managers in determining areas of potential stability and instability. When scenarios are 
evaluated, the relative trends estimated by SIAM can help to identify potential restoration 
priorities and can be the start point for more detailed analysis on the selected restoration option. 
 

4.3.1. Scenario 1: Base Case (Existing Condition) 
In this study, the baseline model represents the existing conditions in Bound Brook that were set 
in SIAM, using inputs from SWAT and HEC-RAS results presented in previous sections of this 
report. A summary of the reach supply and balance for this scenario is provided in Table 4-4. 
The model results indicate that there is a deficit (or degradation) in the most upstream SIAM 
sediment reach (Reach 1). This sediment instability is expected because of boundary condition 
effects, particularly the relatively small input of sediment from the local watershed in 
comparison to the transport potential of the reach.  The model results indicate that the SIAM 
sediment reach containing the New Market Pond (Reach 9) has sediment surplus (or 
aggradation) because of relatively larger potential supply from upstream.  Downstream from the 
New Market Pond, the next three reaches were simulated to have deficit or degradation.  It 
should be noted that the negative local balances in Reaches 6 and 7 are questionable because 
observed field work in this stretch of the brook suggests that the sediment beds are aggrading and 
consists of relatively thick beds of fine-grained sediment deposits. 
 

4.3.2. Scenario 2: New Dam Constructed at RM6.2 
In this scenario, a dam was placed at RM6.2; it was assumed that the modeled dam had 
dimensions that were similar in size to the existing New Market Pond dam. The geometry file in 
HEC-RAS was modified to include this structure. Table 4.5 presents a summary of the SIAM 
results for this scenario. Implementation of the scenario would result in significant changes 
upstream of RM6.2 and the modeled dam.  Due to the lack of flow upstream of the dam, the 
energy in the system upstream of the dam is reduced relative to baseline conditions. The 
transport capacity computed under this scenario for the reaches upstream of the dam (reaches 1 
to 4a) are orders of magnitude lower than corresponding values under baseline conditions. Reach 
4a which was degrading under baseline conditions, is now simulated to be aggrading under 
Scenario 2.  Model results from reach 4c downstream would not show any changes relative to the 
baseline scenario. 
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While the presence of the modeled dam forecasts potential sediment aggradation, it is important 
to note that there may be flooding implications depending on the dam height. The current 
simulation assumed a dam height of about 10 feet. If the dam height is increased to 20 feet or 
more, significant flooding would occur based on results of water elevation from HEC-RAS.  
 

4.3.3. Scenario 3: Removal of Twin Culvert at RM6.55 
In this scenario, Bound Brook was modeled assuming that the three existing elliptical reinforced 
concrete culverts at RM6.55 in SIAM Sediment Reach 3, which is adjacent to the CDE site, were 
removed from the Brook.  Two of these culverts are twin culverts and each having dimensions of 
approximately 7.5 feet high and 7.0 feet in width. The third culvert, which is separated from the 
twin culverts (see Figure 4.4) is approximately 5.8 feet high and spans 5.5 feet. The geometry 
file in HEC-RAS was modified to exclude the structures. Table 4.6 presents a summary of the 
reach supply and balance for this scenario. 
 

 
Figure 4.4: Existing Culverts at River Mile 6.55 
 
The SIAM results of this scenario show slightly more sediment aggradation relative to baseline 
conditions, in the sediment reach upstream of the project upper limit (Reach 1), since the 
removal of the twin culverts might slightly increase the velocity and energy in that area. The 
reaches containing the twin culverts show increased aggradation relative to baseline conditions.  
No changes were simulated for Scenario 3 relative to baseline conditions downstream of Reach 
5. 
 

4.3.4. Scenario 4: Removal of Manmade Dam at RM6.0 
In this scenario, Bound Brook was modeled assuming that the existing manmade dam at the end 
of SIAM sediment reach 4b (RM6.0) was removed.  Table 4.7 presents a summary of the reach 
supply and balance for this scenario. The model results show that removal of the dam creates 
additional sediment deficit in the reach just upstream relative to baseline conditions. This deficit 
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from the reach just upstream results in the supply of sediments to reach 4b creating a surplus 
after the dam is removed.  
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Table 4-4. SIAM Reach Supply and Balance for the Baseline Model (Existing Condition) 

SIAM 
Sediment 

Reach 

River Mile Local 
Supply 

(tons/yr) 

Transport 
Capacity 
(tons/yr) 

Bed Supply 
(tons/yr) 

Wash 
Supply 

(tons/yr) 

Sum Local 
Supplies 
(tons/yr) 

Local Balance 
(tons/yr) 

From To 
R e a c h  1  6 . 8 7  6 . 6 4  6 2 8  4 . 5 5 E + 0 6  5 9 7  3 1 . 4  6 2 8  - 4 . 5 5 E + 0 6  

R e a c h  2  6 . 6 4  6 . 5 7  2 . 0 8  2 . 4 8 E + 0 5  4 . 5 5 E + 0 6  3 1 . 5  6 3 0  4 . 3 0 E + 0 6  

R e a c h  3 *  6 . 5 7  6 . 2 3  9 . 8 1  3 . 9 9 E + 0 6  2 . 4 8 E + 0 5  3 2  6 4 0  - 3 . 7 4 E + 0 6  

R e a c h  4 a  6 . 2 3  6 . 1 7  2 . 0 4  4 . 2 6 E + 0 6  3 . 9 9 E + 0 6  3 2 . 1  6 4 2  - 2 . 6 9 E + 0 5  

R e a c h  4 b * *  6 . 1 7  6 . 0 0  5 . 7 9  5 . 4 9 E + 0 7  4 . 2 6 E + 0 6  3 2 . 4  6 4 8  - 5 . 0 7 E + 0 7  

R e a c h  4 c  6 . 0 0  5 . 7 7  7 . 8 3  1 . 0 2 E + 0 5  5 . 4 9 E + 0 7  3 2 . 7  6 5 5  5 . 4 8 E + 0 7  

R e a c h  5  5 . 7 7  5 . 3 9  1 0 . 4  3 . 0 4 E + 0 4  1 . 0 2 E + 0 5  3 3 . 3  6 6 6  7 . 2 0 E + 0 4  

R e a c h  6  5 . 3 9  5 . 0 4  3 . 0 9  2 . 5 6 E + 0 6  3 . 0 4 E + 0 4  3 3 . 4  6 6 9  - 2 . 5 3 E + 0 6  

R e a c h  7  5 . 0 4  4 . 7 8  3 . 0 7  5 . 8 6 E + 0 6  2 . 5 6 E + 0 6  3 3 . 6  6 7 2  - 3 . 3 1 E + 0 6  

R e a c h  8  4 . 7 8  4 . 1 0  2 7 . 7  2 . 8 2 E + 0 5  5 . 8 6 E + 0 6  3 5  7 0 0  5 . 5 8 E + 0 6  

R e a c h  9 * * *  4 . 1 0  3 . 4 2  3 2 . 4  5 . 7 9 E + 0 4  2 . 8 2 E + 0 5  3 6 . 6  7 3 2  2 . 2 4 E + 0 5  

R e a c h  1 0  3 . 4 2  2 . 5 6  1 2  4 . 0 3 E + 0 6  5 . 7 9 E + 0 4  3 7 . 2  7 4 4  - 3 . 9 7 E + 0 6  

R e a c h  1 1  2 . 5 6  2 . 3 9  2 . 2 5  5 . 4 3 E + 0 7  4 . 0 3 E + 0 6  3 7 . 3  7 4 6  - 5 . 0 3 E + 0 7  

R e a c h  1 2  2 . 3 9  2 . 1 8  2 . 9 9  1 . 8 9 E + 0 8  5 . 4 3 E + 0 7  3 7 . 4  7 4 9  - 1 . 3 5 E + 0 8  

R e a c h  1 3  2 . 1 8  1 . 8 7  7 . 8 4  5 . 1 4 E + 0 7  1 . 8 9 E + 0 8  3 7 . 8  7 5 7  1 . 3 8 E + 0 8  

R e a c h  1 4  1 . 8 7  0 . 0 0  4 3 . 8  3 . 8 1 E + 0 6  5 . 1 4 E + 0 7  4 0  8 0 1  4 . 7 6 E + 0 7  
* Twin culverts are located at approximately RM 6.55 in SIAM Sediment Reach 3 
** Manmade dam is located at approximately RM 6.00, which is in SIAM Sediment Reach 4b 
*** New Market Pond dam is located at approximately RM3.42, which is in SIAM Sediment Reach 9 
 
Note: The negative local balances in Reaches 6 and 7 are questionable because observed field work in this stretch of the brook suggests that the sediment beds 
are aggrading and consists of relatively thick beds of fine-grained sediment deposits. 
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Table 4-5. SIAM Reach Supply and Balance for the Scenario 2 - New Dam Constructed at RM6.2 

SIAM 
Sediment 

Reach 

River Mile Local 
Supply 

(tons/yr) 

Transport 
Capacity 
(tons/yr) 

Bed Supply 
(tons/yr) 

Wash 
Supply 

(tons/yr) 

Sum Local 
Supplies 
(tons/yr) 

Local Balance 
(tons/yr) 

From To 
R e a c h  1  6 . 8 7  6 . 6 4  6 2 8  6 3 2 8  5 9 7  3 1 . 4  6 2 8  - 5 . 7 3 E + 0 3  

R e a c h  2  6 . 6 4  6 . 5 7  2 . 0 8  1 3 . 6  6 3 3 0  3 1 . 5  6 3 0  6 . 3 2 E + 0 3  

R e a c h  3 *  6 . 5 7  6 . 2 3  9 . 8 1  9 0 4 7  2 2 . 9  3 2  6 4 0  - 9 . 0 2 E + 0 3  

R e a c h  4 a  6 . 2 3  6 . 1 7  2 . 0 4  4 5 0 7  9 0 4 9  3 2 . 1  6 4 2  4 . 5 4 E + 0 3  

R e a c h  4 b * *  6 . 1 7  6 . 0 0  5 . 7 9  5 . 4 9 E + 0 7  4 5 1 2  3 2 . 4  6 4 8  - 5 . 4 9 E + 0 7  

R e a c h  4 c  6 . 0 0  5 . 7 7  7 . 8 3  1 . 0 2 E + 0 5  5 . 4 9 E + 0 7  3 2 . 7  6 5 5  5 . 4 8 E + 0 7  

R e a c h  5  5 . 7 7  5 . 3 9  1 0 . 4  3 . 0 4 E + 0 4  1 . 0 2 E + 0 5  3 3 . 3  6 6 6  7 . 2 0 E + 0 4  

R e a c h  6  5 . 3 9  5 . 0 4  3 . 0 9  2 . 5 6 E + 0 6  3 . 0 4 E + 0 4  3 3 . 4  6 6 9  - 2 . 5 3 E + 0 6  

R e a c h  7  5 . 0 4  4 . 7 8  3 . 0 7  5 . 8 6 E + 0 6  2 . 5 6 E + 0 6  3 3 . 6  6 7 2  - 3 . 3 1 E + 0 6  

R e a c h  8  4 . 7 8  4 . 1 0  2 7 . 7  2 . 8 2 E + 0 5  5 . 8 6 E + 0 6  3 5  7 0 0  5 . 5 8 E + 0 6  

R e a c h  9 * * *  4 . 1 0  3 . 4 2  3 2 . 4  5 . 7 9 E + 0 4  2 . 8 2 E + 0 5  3 6 . 6  7 3 2  2 . 2 4 E + 0 5  

R e a c h  1 0  3 . 4 2  2 . 5 6  1 2  4 . 0 3 E + 0 6  5 . 7 9 E + 0 4  3 7 . 2  7 4 4  - 3 . 9 7 E + 0 6  

R e a c h  1 1  2 . 5 6  2 . 3 9  2 . 2 5  5 . 4 3 E + 0 7  4 . 0 3 E + 0 6  3 7 . 3  7 4 6  - 5 . 0 3 E + 0 7  

R e a c h  1 2  2 . 3 9  2 . 1 8  2 . 9 9  1 . 8 9 E + 0 8  5 . 4 3 E + 0 7  3 7 . 4  7 4 9  - 1 . 3 5 E + 0 8  

R e a c h  1 3  2 . 1 8  1 . 8 7  7 . 8 4  5 . 1 4 E + 0 7  1 . 8 9 E + 0 8  3 7 . 8  7 5 7  1 . 3 8 E + 0 8  

R e a c h  1 4  1 . 8 7  0 . 0 0  4 3 . 8  3 . 8 1 E + 0 6  5 . 1 4 E + 0 7  4 0  8 0 1  4 . 7 6 E + 0 7  
* Twin culverts are located at approximately RM 6.55 in SIAM Sediment Reach 3 
** Manmade dam is located at approximately RM 6.00, which is in SIAM Sediment Reach 4b 
*** New Market Pond dam is located at approximately RM3.42, which is in SIAM Sediment Reach 9 
 
Note: The negative local balances in Reaches 6 and 7 are questionable because observed field work in this stretch of the brook suggests that the sediment beds 
are aggrading and consists of relatively thick beds of fine-grained sediment deposits. 
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Table 4-6. SIAM Reach Supply and Balance for the Scenario 3 - Removal of Twin Culverts at RM6.55 

SIAM 
Sediment 

Reach 

River Mile Local 
Supply 

(tons/yr) 

Transport 
Capacity 
(tons/yr) 

Bed Supply 
(tons/yr) 

Wash 
Supply 

(tons/yr) 

Sum Local 
Supplies 
(tons/yr) 

Local Balance 
(tons/yr) 

From To 
R e a c h  1  6 . 8 7  6 . 6 4  6 2 8  4 . 7 8 E + 0 6  5 9 7  3 1 . 4  6 2 8  - 4 . 7 8 E + 0 6  

R e a c h  2  6 . 6 4  6 . 5 7  2 . 0 8  3 . 0 3 E + 0 5  4 . 7 8 E + 0 6  3 1 . 5  6 3 0  4 . 4 8 E + 0 6  

R e a c h  3 *  6 . 5 7  6 . 2 3  9 . 8 1  3 . 6 7 E + 0 6  3 . 0 3 E + 0 5  3 2  6 4 0  - 3 . 3 7 E + 0 6  

R e a c h  4 a  6 . 2 3  6 . 1 7  2 . 0 4  4 . 2 5 E + 0 6  3 . 6 7 E + 0 6  3 2 . 1  6 4 2  - 5 . 8 0 E + 0 5  

R e a c h  4 b * *  6 . 1 7  6 . 0 0  5 . 7 9  5 . 4 9 E + 0 7  4 . 2 5 E + 0 6  3 2 . 4  6 4 8  - 5 . 0 7 E + 0 7  

R e a c h  4 c  6 . 0 0  5 . 7 7  7 . 8 3  1 . 0 2 E + 0 5  5 . 4 9 E + 0 7  3 2 . 7  6 5 5  5 . 4 8 E + 0 7  

R e a c h  5  5 . 7 7  5 . 3 9  1 0 . 4  3 . 0 4 E + 0 4  1 . 0 2 E + 0 5  3 3 . 3  6 6 6  7 . 2 0 E + 0 4  

R e a c h  6  5 . 3 9  5 . 0 4  3 . 0 9  2 . 5 6 E + 0 6  3 . 0 4 E + 0 4  3 3 . 4  6 6 9  - 2 . 5 3 E + 0 6  

R e a c h  7  5 . 0 4  4 . 7 8  3 . 0 7  5 . 8 6 E + 0 6  2 . 5 6 E + 0 6  3 3 . 6  6 7 2  - 3 . 3 1 E + 0 6  

R e a c h  8  4 . 7 8  4 . 1 0  2 7 . 7  2 . 8 2 E + 0 5  5 . 8 6 E + 0 6  3 5  7 0 0  5 . 5 8 E + 0 6  

R e a c h  9 * * *  4 . 1 0  3 . 4 2  3 2 . 4  5 . 7 9 E + 0 4  2 . 8 2 E + 0 5  3 6 . 6  7 3 2  2 . 2 4 E + 0 5  

R e a c h  1 0  3 . 4 2  2 . 5 6  1 2  4 . 0 3 E + 0 6  5 . 7 9 E + 0 4  3 7 . 2  7 4 4  - 3 . 9 7 E + 0 6  

R e a c h  1 1  2 . 5 6  2 . 3 9  2 . 2 5  5 . 4 3 E + 0 7  4 . 0 3 E + 0 6  3 7 . 3  7 4 6  - 5 . 0 3 E + 0 7  

R e a c h  1 2  2 . 3 9  2 . 1 8  2 . 9 9  1 . 8 9 E + 0 8  5 . 4 3 E + 0 7  3 7 . 4  7 4 9  - 1 . 3 5 E + 0 8  

R e a c h  1 3  2 . 1 8  1 . 8 7  7 . 8 4  5 . 1 4 E + 0 7  1 . 8 9 E + 0 8  3 7 . 8  7 5 7  1 . 3 8 E + 0 8  

R e a c h  1 4  1 . 8 7  0 . 0 0  4 3 . 8  3 . 8 1 E + 0 6  5 . 1 4 E + 0 7  4 0  8 0 1  4 . 7 6 E + 0 7  
* Twin culverts are located at approximately RM 6.55 in SIAM Sediment Reach 3 
** Manmade dam is located at approximately RM 6.00, which is in SIAM Sediment Reach 4b 
*** New Market Pond dam is located at approximately RM3.42, which is in SIAM Sediment Reach 9 
 
Note: The negative local balances in Reaches 6 and 7 are questionable because observed field work in this stretch of the brook suggests that the sediment beds 
are aggrading and consists of relatively thick beds of fine-grained sediment deposits. 
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Table 4-7. SIAM Reach Supply and Balance for the Scenario 4 - Removal of Manmade Dam at RM6.00 

SIAM 
Sediment 

Reach 

River Mile Local 
Supply 

(tons/yr) 

Transport 
Capacity 
(tons/yr) 

Bed Supply 
(tons/yr) 

Wash 
Supply 

(tons/yr) 

Sum Local 
Supplies 
(tons/yr) 

Local Balance 
(tons/yr) 

From To 
R e a c h  1  6 . 8 7  6 . 6 4  6 2 8  4 . 5 5 E + 0 6  5 9 7  3 1 . 4  6 2 8  - 4 . 5 5 E + 0 6  

R e a c h  2  6 . 6 4  6 . 5 7  2 . 0 8  2 . 4 8 E + 0 5  4 . 5 5 E + 0 6  3 1 . 5  6 3 0  4 . 3 0 E + 0 6  

R e a c h  3 *  6 . 5 7  6 . 2 3  9 . 8 1  3 . 9 9 E + 0 6  2 . 4 8 E + 0 5  3 2  6 4 0  - 3 . 7 4 E + 0 6  

R e a c h  4 a  6 . 2 3  6 . 1 7  2 . 0 4  6 . 6 5 E + 0 6  3 . 9 9 E + 0 6  3 2 . 1  6 4 2  - 2 . 6 6 E + 0 6  

R e a c h  4 b * *  6 . 1 7  6 . 0 0  5 . 7 9  2 . 5 7 E + 0 6  6 . 6 5 E + 0 6  3 2 . 4  6 4 8  4 . 0 8 E + 0 6  

R e a c h  4 c  6 . 0 0  5 . 7 7  7 . 8 3  1 . 0 2 E + 0 5  2 . 5 7 E + 0 6  3 2 . 7  6 5 5  2 . 4 7 E + 0 6  

R e a c h  5  5 . 7 7  5 . 3 9  1 0 . 4  3 . 0 4 E + 0 4  1 . 0 2 E + 0 5  3 3 . 3  6 6 6  7 . 2 0 E + 0 4  

R e a c h  6  5 . 3 9  5 . 0 4  3 . 0 9  2 . 5 6 E + 0 6  3 . 0 4 E + 0 4  3 3 . 4  6 6 9  - 2 . 5 3 E + 0 6  

R e a c h  7  5 . 0 4  4 . 7 8  3 . 0 7  5 . 8 6 E + 0 6  2 . 5 6 E + 0 6  3 3 . 6  6 7 2  - 3 . 3 1 E + 0 6  

R e a c h  8  4 . 7 8  4 . 1 0  2 7 . 7  2 . 8 2 E + 0 5  5 . 8 6 E + 0 6  3 5  7 0 0  5 . 5 8 E + 0 6  

R e a c h  9 * * *  4 . 1 0  3 . 4 2  3 2 . 4  5 . 7 9 E + 0 4  2 . 8 2 E + 0 5  3 6 . 6  7 3 2  2 . 2 4 E + 0 5  

R e a c h  1 0  3 . 4 2  2 . 5 6  1 2  4 . 0 3 E + 0 6  5 . 7 9 E + 0 4  3 7 . 2  7 4 4  - 3 . 9 7 E + 0 6  

R e a c h  1 1  2 . 5 6  2 . 3 9  2 . 2 5  5 . 4 3 E + 0 7  4 . 0 3 E + 0 6  3 7 . 3  7 4 6  - 5 . 0 3 E + 0 7  

R e a c h  1 2  2 . 3 9  2 . 1 8  2 . 9 9  1 . 8 9 E + 0 8  5 . 4 3 E + 0 7  3 7 . 4  7 4 9  - 1 . 3 5 E + 0 8  

R e a c h  1 3  2 . 1 8  1 . 8 7  7 . 8 4  5 . 1 4 E + 0 7  1 . 8 9 E + 0 8  3 7 . 8  7 5 7  1 . 3 8 E + 0 8  

R e a c h  1 4  1 . 8 7  0 . 0 0  4 3 . 8  3 . 8 1 E + 0 6  5 . 1 4 E + 0 7  4 0  8 0 1  4 . 7 6 E + 0 7  
* Twin culverts are located at approximately RM 6.55 in SIAM Sediment Reach 3 
** Manmade dam is located at approximately RM 6.00, which is in SIAM Sediment Reach 4b 
*** New Market Pond dam is located at approximately RM3.42, which is in SIAM Sediment Reach 9 
 
Note: The negative local balances in Reaches 6 and 7 are questionable because observed field work in this stretch of the brook suggests that the sediment beds are aggrading 
and consists of relatively thick beds of fine-grained sediment deposits. 
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5. Summary 

A combination of field measurements, watershed hydrologic modeling, hydraulics and sediment 
transport modeling was used to develop a reach by reach sediment impact analysis for Bound 
Brook. This analysis is one of the tools used to evaluate potential remediation scenarios for the 
Bound Brook feasibility study.   
 
The watershed hydrologic and stream hydraulics models were required to provide the necessary 
inputs for the sediment transport model.  The watershed model SWAT was used to simulate 
stream flows and sediment yields in Bound Brook. Stream flow data available at the USGS 
stream gauge at Middlesex, New Jersey (Gauge ID: 01403900) were used for calibration and 
validation of the model simulated flows. In addition, a sediment load rating curve was developed 
using measured suspended solids concentrations at this gauge.  The sediment yield derived from 
this rating curve was compared to the simulated sediment yield generated by SWAT. Overall, the 
watershed model was successfully calibrated and validated using the measured flows.  The 
simulated sediment yield also agreed to the sediment yields that were derived from suspended 
solids concentrations and flow measurements. The sub-watershed delivery of flow and solids 
were used as input to HEC-RAS and SIAM models.  
 
For in-stream hydraulics modeling, the one‐dimensional model HEC-RAS was used to represent 
the brook. This model provided a reliable method for calculating hydraulic conditions, including 
water surface elevation, flow depth, and velocity over a range of flows provided by the SWAT 
model. Channel stream geometry was based on a combination of elevation surveys and USGS 
National Elevation Dataset digital elevation models. Significant structures like bridges, dams and 
culverts were fully represented in the model’s geometry. Roughness was used as the calibrating 
parameter, but this parameter was varied within ranges that are based on field observations of 
debris in stream, vegetation, channel irregularities, degree of meander, obstructions, size and 
shape of the channel.  A comparison of simulated water surface elevations at several points along 
the brook indicated good agreement to actual elevations measured during the field program.  
 
The sediment assessment model (constructed using SIAM feature in HEC-RAS) was used to 
evaluate potential changes in sedimentation patterns that could occur due to remedial alternatives 
assessed as part of the feasibility study.  Although SIAM is not a sediment transport model, it 
was used to compare the annual sediment transport capacity of a stream “reach” (or river mile 
segment) to the sediment supply, and the model provides an indication of whether sediment 
aggradation, degradation, or equilibrium may occur.  
 
Under existing conditions, the model produced reliable results with aggradation in the “reach” 
above New Market Pond dam and degradation below the dam, which is consistent with field 
observations.  For the remedial scenarios evaluated by the model, construction of a new dam at 
RM6.2 was simulated to produce back-up of water in the reaches above this point.  The model 
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suggests that sediment aggradation would occur due to the construction of the new dam.  SIAM 
shows slight changes in supply and deficit of sediments as a result of removing either the twin 
culverts at RM6.55, and manmade dam at RM6.0.  It is recommended that future sensitivity 
analyses be conducted to understand the uncertainties in the SIAM model results and the 
significance of some of the parameters used in SIAM (such as wash load, sediment bed 
gradation, and the specification of sediment reaches).    
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Appendix B: 
Tabulated Data 

  



Table	  B-1	  
TABULATION	  OF	  PCB	  AROCLORS	  IN	  LOW	  RESOLUTION	  CORE	  SEDIMENT 

Cornell-‐Dubilier	  Electronics	  Superfund	  Site
Feasibility	  Study

Bound	  Brook	  OU4	  RI/FS Page	  1	  of	  13 	  2014

GB-‐SHEP-‐A GB-‐SHEP-‐B GB-‐BEECH-‐A GB-‐BEECH-‐B GB-‐GREEN-‐A GB-‐GREEN-‐C GB-‐GREEN-‐B
Compound Units 0-‐15	  cm 0-‐15	  cm 0-‐20	  cm 0-‐15	  cm 0-‐28	  cm 0-‐15	  cm 0-‐20	  cm
Aroclor-‐1016 ug/kg 18	  U 19	  U 18	  U 21	  U 19	  U 17	  U 20	  U
Aroclor-‐1221 ug/kg 28	  U 30	  U 27	  U 32	  U 29	  U 26	  U 30	  U
Aroclor-‐1232 ug/kg 19	  U 21	  U 19	  U 22	  U 20	  U 18	  U 21	  U
Aroclor-‐1242 ug/kg 18	  U 19	  U 18	  U 21	  U 19	  U 17	  U 20	  U
Aroclor-‐1248 ug/kg 10	  U 11	  U 10	  U 12	  U 11	  U 9.8	  U 11	  U
Aroclor-‐1254 ug/kg 10	  U 89	   9.9	  U 16	  J 78	   9.5	  U 11	  U
Aroclor-‐1260 ug/kg 5.5	  U 5.8	  U 5.4	  U 6.2	  U 5.8	  U 5.1	  U 5.9	  U
Aroclor-‐1262 ug/kg 13	  U 14	  U 13	  U 15	  U 14	  U 13	  U 14	  U
Aroclor-‐1268 ug/kg 6.4	  U 6.9	  U 6.3	  U 7.3	  U 6.8	  U 6	  U 7	  U

15-‐42	  cm 15-‐52	  cm 20-‐52	  cm 15-‐51	  cm 28-‐58	  cm 15-‐40	  cm 28-‐58	  cm
Aroclor-‐1016 ug/kg 18	  U 19	  U 18	  U 18	  U 19	  U 17	  U 17	  U
Aroclor-‐1221 ug/kg 28	  U 29	  U 28	  U 27	  U 29	  U 26	  U 27	  U
Aroclor-‐1232 ug/kg 19	  U 20	  U 19	  U 19	  U 20	  U 18	  U 19	  U
Aroclor-‐1242 ug/kg 18	  U 19	  U 18	  U 18	  U 19	  U 17	  U 17	  U
Aroclor-‐1248 ug/kg 10	  U 11	  U 10	  U 10	  U 11	  U 9.7	  U 10	  U
Aroclor-‐1254 ug/kg 10	  U 53	   10	  U 9.8	  U 10	  U 9.4	  U 9.6	  U
Aroclor-‐1260 ug/kg 5.5	  U 5.7	  U 5.5	  U 5.3	  U 5.7	  U 5.1	  U 5.2	  U
Aroclor-‐1262 ug/kg 13	  U 14	  U 13	  U 13	  U 14	  U 12	  U 13	  U
Aroclor-‐1268 ug/kg 6.4	  U 6.7	  U 6.4	  U 6.3	  U 6.7	  U 6	  U 6.1	  U

52-‐75	  cm 58-‐85	  cm 40-‐57	  cm 58-‐80	  cm
Aroclor-‐1016 ug/kg 23	  UE 18	  U 19	  U 17	  U
Aroclor-‐1221 ug/kg 36	  UE 28	  U 28	  U 26	  U
Aroclor-‐1232 ug/kg 25	  UE 19	  U 20	  U 18	  U
Aroclor-‐1242 ug/kg 23	  UE 18	  U 19	  U 17	  U
Aroclor-‐1248 ug/kg 13	  UE 10	  U 11	  U 9.9	  U
Aroclor-‐1254 ug/kg 56	  J 10	  U 10	  U 9.5	  U
Aroclor-‐1260 ug/kg 7	  UE 5.4	  U 5.6	  U 5.2	  U
Aroclor-‐1262 ug/kg 17	  UE 13	  U 14	  U 13	  U
Aroclor-‐1268 ug/kg 8.3	  UE 6.4	  U 6.5	  U 6.1	  U

75-‐100	  cm 85-‐115	  cm 57-‐70	  cm 80-‐93	  cm
Aroclor-‐1016 ug/kg 18	  U 21	  U 17	  U 18	  U
Aroclor-‐1221 ug/kg 28	  U 32	  U 26	  U 28	  U
Aroclor-‐1232 ug/kg 20	  U 23	  U 18	  U 19	  U
Aroclor-‐1242 ug/kg 18	  U 21	  U 17	  U 18	  U
Aroclor-‐1248 ug/kg 11	  U 12	  U 9.8	  U 10	  U
Aroclor-‐1254 ug/kg 63	   12	  U 9.4	  U 9.9	  U
Aroclor-‐1260 ug/kg 5.5	  U 6.4	  U 5.1	  U 5.4	  U
Aroclor-‐1262 ug/kg 13	  U 16	  U 13	  U 13	  U
Aroclor-‐1268 ug/kg 6.5	  U 7.5	  U 6	  U 6.3	  U

100-‐135	  cm 115-‐133	  cm
Aroclor-‐1016 ug/kg 22	  U 19	  U
Aroclor-‐1221 ug/kg 34	  U 29	  U
Aroclor-‐1232 ug/kg 23	  U 20	  U
Aroclor-‐1242 ug/kg 22	  U 19	  U
Aroclor-‐1248 ug/kg 13	  U 11	  U
Aroclor-‐1254 ug/kg 160	   11	  U
Aroclor-‐1260 ug/kg 6.6	  U 5.7	  U
Aroclor-‐1262 ug/kg 16	  U 14	  U
Aroclor-‐1268 ug/kg 7.7	  U 6.7	  U

Core	  Location:



Table	  B-1	  
TABULATION	  OF	  PCB	  AROCLORS	  IN	  LOW	  RESOLUTION	  CORE	  SEDIMENT 

Cornell-‐Dubilier	  Electronics	  Superfund	  Site
Feasibility	  Study

Bound	  Brook	  OU4	  RI/FS Page	  2	  of	  13 	  2014

BB-‐T003A BB-‐T003B BB-‐T029A BB-‐T029B BB-‐T055A BB-‐T055B BB-‐T075A
Compound Units 0-‐17	  cm 0-‐17	  cm 0-‐22	  cm 0-‐23	  cm 0-‐15	  cm 0-‐23	  cm 0-‐15	  cm
Aroclor-‐1016 ug/kg 6.2	  U 6.2	  U 8	  U 6.4	  U 6.2	  U 6.2	  U 7.9	  U
Aroclor-‐1221 ug/kg 7.1	  U 7	  U 9.1	  U 7.2	  U 7	  U 7	  U 8.9	  U
Aroclor-‐1232 ug/kg 10	  U 10	  U 13	  U 10	  U 10	  U 10	  U 13	  U
Aroclor-‐1242 ug/kg 6.4	  U 6.3	  U 8.2	  U 6.5	  U 6.3	  U 6.3	  U 8	  U
Aroclor-‐1248 ug/kg 6.5	  U 6.5	  U 8.3	  U 6.6	  U 6.4	  U 6.4	  U 8.2	  U
Aroclor-‐1254 ug/kg 230	   86	  J 180	  NJ 54	  J 50	   41	  NJ 320	  J
Aroclor-‐1260 ug/kg 7.5	  U 7.5	  U 9.7	  U 7.7	  U 7.4	  U 7.5	  U 9.5	  U
Aroclor-‐1262 ug/kg 20	  U 20	  U 26	  U 20	  U 20	  U 20	  U 25	  U
Aroclor-‐1268 ug/kg 16	  U 16	  U 21	  U 17	  U 16	  U 16	  U 21	  U

17-‐48	  cm 22-‐54	  cm 15-‐49	  cm 23-‐49	  cm 15-‐45	  cm
Aroclor-‐1016 ug/kg 6.1	  U 6.1	  U 6	  U 6.6	  U 6.7	  U
Aroclor-‐1221 ug/kg 6.9	  U 6.9	  U 6.8	  U 7.5	  U 7.6	  U
Aroclor-‐1232 ug/kg 10	  U 10	  U 10	  U 11	  U 11	  U
Aroclor-‐1242 ug/kg 6.2	  U 6.2	  U 6.2	  U 6.7	  U 6.9	  U
Aroclor-‐1248 ug/kg 6.4	  U 6.4	  U 6.3	  U 6.9	  U 7	  U
Aroclor-‐1254 ug/kg 78	  J 6.6	  J 76	   13	  U 220	  J
Aroclor-‐1260 ug/kg 7.4	  U 7.4	  U 7.3	  U 8	  U 8.1	  U
Aroclor-‐1262 ug/kg 20	  U 20	  U 19	  U 21	  U 22	  U
Aroclor-‐1268 ug/kg 16	  U 16	  U 16	  U 17	  U 18	  U

49-‐74	  cm 45-‐80	  cm
Aroclor-‐1016 ug/kg 6.4	  U 6.6	  U
Aroclor-‐1221 ug/kg 7.2	  U 7.4	  U
Aroclor-‐1232 ug/kg 11	  U 11	  U
Aroclor-‐1242 ug/kg 6.5	  U 6.7	  U
Aroclor-‐1248 ug/kg 6.7	  U 6.8	  U
Aroclor-‐1254 ug/kg 12	  U 13	  U
Aroclor-‐1260 ug/kg 7.7	  U 7.9	  U
Aroclor-‐1262 ug/kg 21	  U 21	  U
Aroclor-‐1268 ug/kg 17	  U 17	  U

Core	  Location:
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BB-‐T075B BB-‐T115A BB-‐T115B BB-‐RM2.48B BB-‐T136A BB-‐T136B BB-‐T156A
Compound Units 0-‐15	  cm 0-‐13	  cm 0-‐12	  cm 0-‐30	  cm 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm
Aroclor-‐1016 ug/kg 5.8	  U 6.2	  U 6.5	  U 30	  U 6.5	  U 6.8	  U 6.2	  U
Aroclor-‐1221 ug/kg 6.6	  U 7	  U 7.4	  U 47	  U 7.3	  U 7.7	  U 7	  U
Aroclor-‐1232 ug/kg 9.6	  U 10	  U 11	  U 32	  U 11	  U 11	  U 10	  U
Aroclor-‐1242 ug/kg 5.9	  U 6.3	  U 6.6	  U 30	  U 6.6	  U 6.9	  U 6.3	  U
Aroclor-‐1248 ug/kg 6.1	  U 6.5	  U 6.8	  U 2200	  E 6.7	  U 7.1	  U 6.4	  U
Aroclor-‐1254 ug/kg 130	  J 970	  J 960	  E 3400	  E 140	   470	   160	  J
Aroclor-‐1260 ug/kg 7	  U 140	   7.9	  U 430	  JN 7.8	  U 8.2	  U 7.5	  U
Aroclor-‐1262 ug/kg 19	  U 20	  U 21	  U 22	  U 21	  U 22	  U 20	  U
Aroclor-‐1268 ug/kg 15	  U 16	  U 17	  U 11	  U 17	  U 18	  U 16	  U

15-‐45	  cm 13-‐40	  cm 12-‐39	  cm 30-‐56	  cm 15-‐33	  cm 15-‐48	  cm 15-‐32	  cm
Aroclor-‐1016 ug/kg 6	  U 6.3	  U 9.6	  U 23	  U 8.3	  U 6.5	  U 6.2	  U
Aroclor-‐1221 ug/kg 6.8	  U 7.1	  U 11	  U 35	  U 9.3	  U 7.3	  U 7.1	  U
Aroclor-‐1232 ug/kg 9.9	  U 10	  U 16	  U 24	  U 14	  U 11	  U 10	  U
Aroclor-‐1242 ug/kg 6.1	  U 6.4	  U 9.8	  U 23	  U 8.4	  U 6.6	  U 6.4	  U
Aroclor-‐1248 ug/kg 6.3	  U 6.5	  U 10	  U 13	  U 8.6	  U 6.7	  U 6.5	  U
Aroclor-‐1254 ug/kg 12	  U 47	  J 760	   51	   430	   240	   12	  U
Aroclor-‐1260 ug/kg 7.3	  U 7.6	  U 12	  U 6.8	  U 10	  U 7.8	  U 7.5	  U
Aroclor-‐1262 ug/kg 19	  U 20	  U 31	  U 17	  U 27	  U 21	  U 20	  U
Aroclor-‐1268 ug/kg 16	  U 16	  U 25	  U 8	  U 22	  U 17	  U 16	  U

45-‐75	  cm 40-‐52	  cm 39-‐46	  cm 33-‐58	  cm
Aroclor-‐1016 ug/kg 5.8	  U 7.5	  U 6.6	  U 6.7	  U
Aroclor-‐1221 ug/kg 6.5	  U 8.5	  U 7.5	  U 7.6	  U
Aroclor-‐1232 ug/kg 9.5	  U 12	  U 11	  U 11	  U
Aroclor-‐1242 ug/kg 5.9	  U 7.7	  U 6.8	  U 6.9	  U
Aroclor-‐1248 ug/kg 6	  U 7.8	  U 6.9	  U 7	  U
Aroclor-‐1254 ug/kg 11	  U 150	  J 15	  J 240	  
Aroclor-‐1260 ug/kg 7	  U 9.1	  U 8	  U 8.1	  U
Aroclor-‐1262 ug/kg 19	  U 24	  U 21	  U 22	  U
Aroclor-‐1268 ug/kg 15	  U 20	  U 17	  U 18	  U

75-‐95	  cm
Aroclor-‐1016 ug/kg 6	  U
Aroclor-‐1221 ug/kg 6.8	  U
Aroclor-‐1232 ug/kg 9.9	  U
Aroclor-‐1242 ug/kg 6.1	  U
Aroclor-‐1248 ug/kg 6.3	  U
Aroclor-‐1254 ug/kg 12	  U
Aroclor-‐1260 ug/kg 7.3	  U
Aroclor-‐1262 ug/kg 19	  U
Aroclor-‐1268 ug/kg 16	  U

Core	  Location:
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BB-‐T156B BB-‐RM3.03A BB-‐T180A BB-‐T180B NMP-‐T002A NMP-‐T003C NMP-‐T004B
Compound Units 0-‐15	  cm 0-‐30	  cm 0-‐15	  cm 0-‐15	  cm 0-‐20	  cm 0-‐15	  cm 0-‐8	  cm
Aroclor-‐1016 ug/kg 6.7	  U 33	  U 6.5	  U 6.5	  UE 20	  UE 19	  UE 9.4	  U
Aroclor-‐1221 ug/kg 7.6	  U 51	  U 7.3	  U 7.3	  UE 23	  UE 21	  UE 11	  U
Aroclor-‐1232 ug/kg 11	  U 35	  U 11	  U 11	  UE 33	  UE 31	  UE 16	  U
Aroclor-‐1242 ug/kg 6.9	  U 33	  U 6.6	  U 6.6	  UE 21	  UE 19	  UE 9.6	  U
Aroclor-‐1248 ug/kg 7	  U 19	  U 6.7	  U 6.8	  UE 21	  UE 19	  UE 9.8	  U
Aroclor-‐1254 ug/kg 560	   11000	  E 130	  NJ 260	  J 4400	  J 3100	  J 2000	  E
Aroclor-‐1260 ug/kg 8.1	  U 9.9	  U 7.8	  U 7.9	  UE 24	  UE 23	  UE 11	  U
Aroclor-‐1262 ug/kg 22	  U 24	  U 21	  U 21	  UE 65	  UE 60	  UE 30	  U
Aroclor-‐1268 ug/kg 18	  U 12	  U 17	  U 17	  UE 53	  UE 49	  UE 25	  U

15-‐49	  cm 30-‐60	  cm 15-‐45	  cm 15-‐45	  cm 20-‐46	  cm 15-‐29	  cm 8-‐45	  cm
Aroclor-‐1016 ug/kg 6.6	  U 18	  U 6.2	  U 6.5	  UE 15	  U 12	  U 6.3	  U
Aroclor-‐1221 ug/kg 7.4	  U 28	  U 7	  U 7.3	  UE 17	  U 14	  U 7.1	  U
Aroclor-‐1232 ug/kg 11	  U 19	  U 10	  U 11	  UE 25	  U 20	  U 10	  U
Aroclor-‐1242 ug/kg 6.7	  U 18	  U 6.3	  U 6.6	  UE 15	  U 12	  U 6.4	  U
Aroclor-‐1248 ug/kg 6.8	  U 10	  U 6.4	  U 6.8	  UE 16	  U 13	  U 6.6	  U
Aroclor-‐1254 ug/kg 13	  U 10	  U 110	  J 190	  J 3700	  E 2400	  J 64	  
Aroclor-‐1260 ug/kg 7.9	  U 5.5	  U 7.4	  U 7.8	  UE 18	  U 15	  U 7.6	  U
Aroclor-‐1262 ug/kg 21	  U 13	  U 20	  U 21	  UE 48	  U 39	  U 20	  U
Aroclor-‐1268 ug/kg 17	  U 6.4	  U 16	  U 17	  UE 39	  U 31	  U 16	  U

45-‐70	  cm 45-‐70	  cm 46-‐74	  cm 29-‐61	  cm
Aroclor-‐1016 ug/kg 6.1	  U 6.7	  UE 6.2	  U 6.1	  U
Aroclor-‐1221 ug/kg 6.9	  U 7.6	  UE 7	  U 6.9	  U
Aroclor-‐1232 ug/kg 10	  U 11	  UE 10	  U 10	  U
Aroclor-‐1242 ug/kg 6.2	  U 6.8	  UE 6.3	  U 6.2	  U
Aroclor-‐1248 ug/kg 6.4	  U 7	  UE 6.5	  U 6.4	  U
Aroclor-‐1254 ug/kg 210	  NJ 88	  J 20	  J 4.9	  J
Aroclor-‐1260 ug/kg 7.4	  U 8.1	  UE 7.5	  U 7.4	  U
Aroclor-‐1262 ug/kg 20	  U 22	  UE 20	  U 20	  U
Aroclor-‐1268 ug/kg 16	  U 17	  UE 16	  U 16	  U

70-‐93	  cm 74-‐99	  cm
Aroclor-‐1016 ug/kg 6.2	  U 6.7	  U
Aroclor-‐1221 ug/kg 7	  U 7.6	  U
Aroclor-‐1232 ug/kg 10	  U 11	  U
Aroclor-‐1242 ug/kg 6.3	  U 6.8	  U
Aroclor-‐1248 ug/kg 6.5	  U 7	  U
Aroclor-‐1254 ug/kg 500	   13	  U
Aroclor-‐1260 ug/kg 95	   8.1	  U
Aroclor-‐1262 ug/kg 20	  U 22	  U
Aroclor-‐1268 ug/kg 16	  U 17	  U

99-‐126	  cm
Aroclor-‐1016 ug/kg 7.2	  U
Aroclor-‐1221 ug/kg 8.2	  U
Aroclor-‐1232 ug/kg 12	  U
Aroclor-‐1242 ug/kg 7.4	  U
Aroclor-‐1248 ug/kg 7.5	  U
Aroclor-‐1254 ug/kg 14	  U
Aroclor-‐1260 ug/kg 8.7	  U
Aroclor-‐1262 ug/kg 23	  U
Aroclor-‐1268 ug/kg 19	  U

Core	  Location:
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NMP-‐T007B NMP-‐T010C NMP-‐T014C NMP-‐T017B NMP-‐T020C NMP-‐T022A BB-‐T217A
Compound Units 0-‐10	  cm 0-‐15	  cm 0-‐25	  cm 0-‐17	  cm 0-‐15	  cm 0-‐10	  cm 0-‐25	  cm
Aroclor-‐1016 ug/kg 6.6	  U 18	  UE 15	  U 8.8	  U 11	  U 6.3	  U 14	  UE
Aroclor-‐1221 ug/kg 7.4	  U 20	  UE 17	  U 9.9	  U 12	  U 7.2	  U 16	  UE
Aroclor-‐1232 ug/kg 11	  U 29	  UE 25	  U 14	  U 18	  U 10	  U 23	  UE
Aroclor-‐1242 ug/kg 6.7	  U 18	  UE 16	  U 8.9	  U 11	  U 6.5	  U 14	  UE
Aroclor-‐1248 ug/kg 6.8	  U 18	  UE 16	  U 9.1	  U 11	  U 6.6	  U 14	  UE
Aroclor-‐1254 ug/kg 370	   4100	  J 4200	  E 1400	  E 2300	  E 270	   27	  UE
Aroclor-‐1260 ug/kg 7.9	  U 21	  UE 19	  U 11	  U 13	  U 7.7	  U 17	  UE
Aroclor-‐1262 ug/kg 21	  U 57	  UE 50	  U 28	  U 35	  U 20	  U 44	  UE
Aroclor-‐1268 ug/kg 17	  U 46	  UE 40	  U 23	  U 28	  U 17	  U 36	  UE

10-‐30	  cm 15-‐30	  cm 25-‐48	  cm 17-‐45	  cm 15-‐30	  cm 10-‐40	  cm 25-‐50	  cm
Aroclor-‐1016 ug/kg 6	  U 14	  U 14	  U 7.6	  U 6.5	  U 15	  U 6.8	  UE
Aroclor-‐1221 ug/kg 6.7	  U 16	  U 16	  U 8.6	  U 7.4	  U 17	  U 7.6	  UE
Aroclor-‐1232 ug/kg 9.8	  U 23	  U 23	  U 13	  U 11	  U 25	  U 11	  UE
Aroclor-‐1242 ug/kg 6.1	  U 14	  U 14	  U 7.8	  U 6.6	  U 15	  U 6.9	  UE
Aroclor-‐1248 ug/kg 6.2	  U 14	  U 15	  U 7.9	  U 6.8	  U 16	  U 7	  UE
Aroclor-‐1254 ug/kg 14	  J 3800	  J 4400	  E 23	  J 13	  U 170	   13	  UE
Aroclor-‐1260 ug/kg 7.2	  U 17	  U 17	  U 9.2	  U 7.9	  U 18	  U 8.1	  UE
Aroclor-‐1262 ug/kg 19	  U 45	  U 45	  U 25	  U 21	  U 49	  U 22	  UE
Aroclor-‐1268 ug/kg 16	  U 36	  U 37	  U 20	  U 17	  U 39	  U 18	  UE

30-‐40	  cm 48-‐69	  cm 45-‐73	  cm 30-‐63	  cm 40-‐70	  cm 50-‐70	  cm
Aroclor-‐1016 ug/kg 6.5	  U 6.5	  U 8.1	  U 6.8	  U 14	  U 6.6	  U
Aroclor-‐1221 ug/kg 7.3	  U 7.3	  U 9.2	  U 7.7	  U 16	  U 7.4	  U
Aroclor-‐1232 ug/kg 11	  U 11	  U 13	  U 11	  U 24	  U 11	  U
Aroclor-‐1242 ug/kg 6.6	  U 6.6	  U 8.3	  U 6.9	  U 15	  U 6.7	  U
Aroclor-‐1248 ug/kg 6.7	  U 6.8	  U 8.5	  U 7.1	  U 15	  U 6.8	  U
Aroclor-‐1254 ug/kg 290	   13	  U 23	  J 13	  U 28	  U 13	  U
Aroclor-‐1260 ug/kg 7.8	  U 7.8	  U 9.8	  U 8.2	  U 17	  U 7.9	  U
Aroclor-‐1262 ug/kg 21	  U 21	  U 26	  U 22	  U 46	  U 21	  U
Aroclor-‐1268 ug/kg 17	  U 17	  U 21	  U 18	  U 38	  U 17	  U

69-‐94	  cm 70-‐100	  cm 70-‐90	  cm
Aroclor-‐1016 ug/kg 6.6	  U 16	  U 6.7	  U
Aroclor-‐1221 ug/kg 7.5	  U 18	  U 7.5	  U
Aroclor-‐1232 ug/kg 11	  U 26	  U 11	  U
Aroclor-‐1242 ug/kg 6.7	  U 16	  U 6.8	  U
Aroclor-‐1248 ug/kg 6.9	  U 17	  U 7	  U
Aroclor-‐1254 ug/kg 13	  U 31	  U 13	  U
Aroclor-‐1260 ug/kg 8	  U 19	  U 8.1	  U
Aroclor-‐1262 ug/kg 21	  U 51	  U 22	  U
Aroclor-‐1268 ug/kg 17	  U 41	  U 17	  U

94-‐124	  cm 100-‐130	  cm
Aroclor-‐1016 ug/kg 6	  U 16	  U
Aroclor-‐1221 ug/kg 6.7	  U 18	  U
Aroclor-‐1232 ug/kg 9.9	  U 26	  U
Aroclor-‐1242 ug/kg 6.1	  U 16	  U
Aroclor-‐1248 ug/kg 6.2	  U 16	  U
Aroclor-‐1254 ug/kg 12	  U 31	  U
Aroclor-‐1260 ug/kg 7.2	  U 19	  U
Aroclor-‐1262 ug/kg 19	  U 51	  U
Aroclor-‐1268 ug/kg 16	  U 41	  U

130-‐153	  cm
Aroclor-‐1016 ug/kg 8.2	  U
Aroclor-‐1221 ug/kg 9.2	  U
Aroclor-‐1232 ug/kg 13	  U
Aroclor-‐1242 ug/kg 8.3	  U
Aroclor-‐1248 ug/kg 8.5	  U
Aroclor-‐1254 ug/kg 16	  U
Aroclor-‐1260 ug/kg 9.9	  U
Aroclor-‐1262 ug/kg 26	  U
Aroclor-‐1268 ug/kg 21	  U

Core	  Location:
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BB-‐T217B BB-‐T231A BB-‐T231B BB-‐T231C BB-‐T255A BB-‐T255B BB-‐T267A
Compound Units 0-‐13	  cm 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm
Aroclor-‐1016 ug/kg 9.7	  U 8.8	  U 16	  U 23	  UE 8.7	  U 8.9	  U 13	  U
Aroclor-‐1221 ug/kg 11	  U 9.9	  U 18	  U 26	  UE 9.9	  U 10	  U 15	  U
Aroclor-‐1232 ug/kg 16	  U 14	  U 27	  U 38	  UE 14	  U 15	  U 22	  U
Aroclor-‐1242 ug/kg 9.9	  U 8.9	  U 17	  U 23	  UE 8.9	  U 9.1	  U 14	  U
Aroclor-‐1248 ug/kg 10	  U 9.1	  U 17	  U 24	  UE 9.1	  U 9.2	  U 14	  U
Aroclor-‐1254 ug/kg 1700	  E 3800	  PE 380	   15000	  J 2800	  E 6900	  PE 4300	  PE
Aroclor-‐1260 ug/kg 160	   290	  NJ 20	  U 1200	  JN 11	  U 390	  J 390	  
Aroclor-‐1262 ug/kg 31	  U 28	  U 53	  U 74	  UE 28	  U 29	  U 43	  U
Aroclor-‐1268 ug/kg 25	  U 23	  U 43	  U 60	  UE 23	  U 23	  U 35	  U

13-‐36	  cm 15-‐48	  cm 15-‐40	  cm 15-‐46	  cm 15-‐45	  cm 15-‐26	  cm 15-‐37	  cm
Aroclor-‐1016 ug/kg 7.1	  U 63	  U 19	  UE 20	  UE 48	  U 6.6	  U 13	  U
Aroclor-‐1221 ug/kg 8	  U 71	  U 22	  UE 23	  UE 54	  U 7.4	  U 15	  U
Aroclor-‐1232 ug/kg 12	  U 100	  U 32	  UE 33	  UE 79	  U 11	  U 21	  U
Aroclor-‐1242 ug/kg 7.2	  U 64	  U 20	  UE 21	  UE 49	  U 6.7	  U 13	  U
Aroclor-‐1248 ug/kg 7.4	  U 65	  U 20	  UE 21	  UE 50	  U 6.9	  U 13	  U
Aroclor-‐1254 ug/kg 930	  E 37000	  CE 38	  UE 140	  J 30000	  CE 2500	  E 6300	  PE
Aroclor-‐1260 ug/kg 80	   2300	  J 23	  UE 24	  UE 58	  U 150	   540	  
Aroclor-‐1262 ug/kg 23	  U 200	  U 62	  UE 65	  UE 150	  U 21	  U 41	  U
Aroclor-‐1268 ug/kg 19	  U 160	  U 50	  UE 53	  UE 120	  U 17	  U 34	  U

36-‐70	  cm 48-‐78	  cm 40-‐70	  cm 46-‐76	  cm 45-‐66	  cm 37-‐46	  cm
Aroclor-‐1016 ug/kg 6.3	  U 6.8	  U 8.9	  U 8.2	  U 13	  U 6.6	  U
Aroclor-‐1221 ug/kg 7.1	  U 7.6	  U 10	  U 9.2	  U 14	  U 7.5	  U
Aroclor-‐1232 ug/kg 10	  U 11	  U 15	  U 13	  U 21	  U 11	  U
Aroclor-‐1242 ug/kg 6.4	  U 6.9	  U 9	  U 8.3	  U 13	  U 6.7	  U
Aroclor-‐1248 ug/kg 6.5	  U 7	  U 9.2	  U 8.5	  U 13	  U 6.9	  U
Aroclor-‐1254 ug/kg 190	  J 61	   17	  U 16	  U 9100	  E 150	  
Aroclor-‐1260 ug/kg 7.6	  U 8.2	  U 11	  U 9.9	  U 15	  U 24	  J
Aroclor-‐1262 ug/kg 20	  U 22	  U 29	  U 26	  U 41	  U 21	  U
Aroclor-‐1268 ug/kg 16	  U 18	  U 23	  U 21	  U 33	  U 17	  U

70-‐100	  cm 78-‐108	  cm 70-‐94	  cm 76-‐107	  cm
Aroclor-‐1016 ug/kg 6.6	  U 6.5	  U 5.6	  U 9.1	  U
Aroclor-‐1221 ug/kg 7.4	  U 7.4	  U 6.3	  U 10	  U
Aroclor-‐1232 ug/kg 11	  U 11	  U 9.2	  U 15	  U
Aroclor-‐1242 ug/kg 6.7	  U 6.7	  U 5.7	  U 9.3	  U
Aroclor-‐1248 ug/kg 6.8	  U 6.8	  U 5.8	  U 9.5	  U
Aroclor-‐1254 ug/kg 13	  U 13	  U 11	  U 18	  U
Aroclor-‐1260 ug/kg 7.9	  U 7.9	  U 6.8	  U 11	  U
Aroclor-‐1262 ug/kg 21	  U 21	  U 18	  U 29	  U
Aroclor-‐1268 ug/kg 17	  U 17	  U 15	  U 24	  U

100-‐115	  cm 108-‐138	  cm
Aroclor-‐1016 ug/kg 7.2	  U 7	  U
Aroclor-‐1221 ug/kg 8.1	  U 7.9	  U
Aroclor-‐1232 ug/kg 12	  U 12	  U
Aroclor-‐1242 ug/kg 7.3	  U 7.1	  U
Aroclor-‐1248 ug/kg 7.4	  U 7.3	  U
Aroclor-‐1254 ug/kg 14	  UE 14	  U
Aroclor-‐1260 ug/kg 8.6	  U 8.4	  U
Aroclor-‐1262 ug/kg 23	  U 23	  U
Aroclor-‐1268 ug/kg 19	  U 18	  U

138-‐152	  cm
Aroclor-‐1016 ug/kg 6.5	  U
Aroclor-‐1221 ug/kg 7.3	  U
Aroclor-‐1232 ug/kg 11	  U
Aroclor-‐1242 ug/kg 6.6	  U
Aroclor-‐1248 ug/kg 6.7	  U
Aroclor-‐1254 ug/kg 13	  U
Aroclor-‐1260 ug/kg 7.8	  U
Aroclor-‐1262 ug/kg 21	  U
Aroclor-‐1268 ug/kg 17	  U

Core	  Location:
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BB-‐T267B BB-‐T282A BB-‐T282B TRB-‐NEWBRUN TRB-‐ELSIE BB-‐T304A BB-‐T304B
Compound Units 0-‐15	  cm 0-‐15	  cm 0-‐16	  cm 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm 0-‐13	  cm
Aroclor-‐1016 ug/kg 6.3	  U 7.1	  U 6.5	  U 6.9	  U 6.2	  U 8	  U 7.4	  U
Aroclor-‐1221 ug/kg 7.2	  U 8	  U 7.4	  U 7.8	  U 7	  U 9.1	  U 8.3	  U
Aroclor-‐1232 ug/kg 10	  U 12	  U 11	  U 11	  U 10	  U 13	  U 12	  U
Aroclor-‐1242 ug/kg 6.5	  U 7.3	  U 6.7	  U 7	  U 6.4	  U 8.2	  U 7.5	  U
Aroclor-‐1248 ug/kg 6.6	  U 7.4	  U 6.8	  U 7.2	  U 6.5	  U 8.4	  U 7.7	  U
Aroclor-‐1254 ug/kg 490	   1700	  J 1200	  E 13	  U 12	  U 7400	  PE 1200	  E
Aroclor-‐1260 ug/kg 54	  NJ 200	  NJ 7.9	  U 8.3	  U 7.5	  U 520	   160	  
Aroclor-‐1262 ug/kg 20	  U 23	  U 21	  U 22	  U 20	  U 26	  U 24	  U
Aroclor-‐1268 ug/kg 17	  U 19	  U 17	  U 18	  U 16	  U 21	  U 19	  U

15-‐29	  cm 15-‐45	  cm 15-‐32	  cm 15-‐38	  cm 13-‐23	  cm
Aroclor-‐1016 ug/kg 7.7	  U 6.4	  U 6.1	  U 6.6	  U 6.5	  U
Aroclor-‐1221 ug/kg 8.7	  U 7.2	  U 6.9	  U 7.5	  U 7.4	  U
Aroclor-‐1232 ug/kg 13	  U 11	  U 10	  U 11	  U 11	  U
Aroclor-‐1242 ug/kg 7.9	  U 6.5	  U 6.2	  U 6.8	  U 6.7	  U
Aroclor-‐1248 ug/kg 8	  U 6.7	  U 6.3	  U 6.9	  U 6.8	  U
Aroclor-‐1254 ug/kg 5300	  PE 12	  U 120	  J 4500	  E 19	  J
Aroclor-‐1260 ug/kg 470	  NJ 7.7	  U 7.3	  U 290	  J 7.9	  U
Aroclor-‐1262 ug/kg 25	  U 21	  U 20	  U 21	  U 21	  U
Aroclor-‐1268 ug/kg 20	  U 17	  U 16	  U 17	  U 17	  U

45-‐58	  cm 38-‐62	  cm
Aroclor-‐1016 ug/kg 6.3	  U 6.3	  U
Aroclor-‐1221 ug/kg 7.1	  U 7.1	  U
Aroclor-‐1232 ug/kg 10	  U 10	  U
Aroclor-‐1242 ug/kg 6.4	  U 6.4	  U
Aroclor-‐1248 ug/kg 6.5	  U 6.5	  U
Aroclor-‐1254 ug/kg 12	  U 12	  U
Aroclor-‐1260 ug/kg 7.6	  U 7.6	  U
Aroclor-‐1262 ug/kg 20	  U 20	  U
Aroclor-‐1268 ug/kg 16	  U 16	  U

Core	  Location:
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BB-‐T309A BB-‐T309B TRB-‐SPRING BB-‐T319A BB-‐T319B BB-‐T323A BB-‐T323B
Compound Units 0-‐14	  cm 0-‐18	  cm 0-‐21	  cm 0-‐27	  cm 0-‐15	  cm 3-‐16	  cm 0-‐15	  cm
Aroclor-‐1016 ug/kg 6.7	  U 6.3	  U 6.1	  U 6.2	  U 6.2	  U 6.1	  U 6.2	  U
Aroclor-‐1221 ug/kg 7.6	  U 7.1	  U 6.9	  U 7	  U 7	  U 6.9	  U 7	  U
Aroclor-‐1232 ug/kg 11	  U 10	  U 10	  U 10	  U 10	  U 10	  U 10	  U
Aroclor-‐1242 ug/kg 6.9	  U 6.4	  U 6.3	  U 6.3	  U 6.3	  U 6.3	  U 6.4	  U
Aroclor-‐1248 ug/kg 7	  U 6.6	  U 6.4	  U 6.4	  U 6.5	  U 6.4	  U 6.5	  U
Aroclor-‐1254 ug/kg 4000	  E 2100	  E 57	  NJ 2200	  E 1100	  E 2100	  J 1600	  E
Aroclor-‐1260 ug/kg 8.1	  U 7.6	  U 7.4	  U 170	   92	   7.4	  U 130	  
Aroclor-‐1262 ug/kg 22	  U 20	  U 20	  U 20	  U 20	  U 20	  U 20	  U
Aroclor-‐1268 ug/kg 18	  U 16	  U 16	  U 16	  U 16	  U 16	  U 16	  U

14-‐36	  cm 18-‐38	  cm 15-‐53	  cm 15-‐33	  cm
Aroclor-‐1016 ug/kg 8.7	  U 6.4	  U 6.1	  U 6	  U
Aroclor-‐1221 ug/kg 9.8	  U 7.3	  U 6.9	  U 6.7	  U
Aroclor-‐1232 ug/kg 14	  U 11	  U 10	  U 9.8	  U
Aroclor-‐1242 ug/kg 8.8	  U 6.5	  U 6.2	  U 6.1	  U
Aroclor-‐1248 ug/kg 9	  U 6.7	  U 6.3	  U 6.2	  U
Aroclor-‐1254 ug/kg 7300	  E 1500	  E 4300	  E 2400	  E
Aroclor-‐1260 ug/kg 10	  U 7.8	  U 250	   240	  
Aroclor-‐1262 ug/kg 28	  U 21	  U 20	  U 19	  U
Aroclor-‐1268 ug/kg 23	  U 17	  U 16	  U 16	  U

36-‐49	  cm 38-‐54	  cm
Aroclor-‐1016 ug/kg 6.6	  U 7.1	  U
Aroclor-‐1221 ug/kg 7.5	  U 8	  U
Aroclor-‐1232 ug/kg 11	  U 12	  U
Aroclor-‐1242 ug/kg 6.7	  U 7.2	  U
Aroclor-‐1248 ug/kg 6.9	  U 7.4	  U
Aroclor-‐1254 ug/kg 2400	  E 68	  
Aroclor-‐1260 ug/kg 8	  U 8.6	  U
Aroclor-‐1262 ug/kg 21	  U 23	  U
Aroclor-‐1268 ug/kg 17	  U 18	  U

Core	  Location:
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BB-‐T328A BB-‐T328B BB-‐T333A BB-‐T333B BB-‐T337A BB-‐T337B BB-‐T339A
Compound Units 0-‐10	  cm 0-‐15	  cm 0-‐17	  cm 0-‐5	  cm 0-‐17	  cm 0-‐17	  cm 0-‐25	  cm
Aroclor-‐1016 ug/kg 6.5	  U 6.1	  U 6.6	  U 6.4	  U 76	  U 74	  U 32	  U
Aroclor-‐1221 ug/kg 7.4	  U 6.9	  U 7.4	  U 7.3	  U 86	  U 84	  U 37	  U
Aroclor-‐1232 ug/kg 11	  U 10	  U 11	  U 11	  U 120	  U 120	  U 54	  U
Aroclor-‐1242 ug/kg 6.6	  U 6.3	  U 6.7	  U 6.6	  U 63000	  CE 150000	  J 33	  U
Aroclor-‐1248 ug/kg 6.8	  U 6.4	  U 6.8	  U 6.7	  U 79	  U 77	  U 34	  U
Aroclor-‐1254 ug/kg 1000	  E 2300	  E 1000	  E 810	  E 61000	  PCE 85000	  PCE 26000	  PCE
Aroclor-‐1260 ug/kg 7.9	  U 7.4	  U 84	   72	   92	  U 90	  U 39	  U
Aroclor-‐1262 ug/kg 21	  U 20	  U 21	  U 21	  U 240	  U 240	  U 100	  U
Aroclor-‐1268 ug/kg 17	  U 16	  U 17	  U 17	  U 200	  U 190	  U 85	  U

15-‐40	  cm
Aroclor-‐1016 ug/kg 6.1	  U
Aroclor-‐1221 ug/kg 6.9	  U
Aroclor-‐1232 ug/kg 10	  U
Aroclor-‐1242 ug/kg 4100	  J
Aroclor-‐1248 ug/kg 6.3	  U
Aroclor-‐1254 ug/kg 9000	  J
Aroclor-‐1260 ug/kg 7.3	  U
Aroclor-‐1262 ug/kg 20	  U
Aroclor-‐1268 ug/kg 16	  U

Core	  Location:
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BB-‐T339B BB-‐T344A BB-‐T344B BB-‐T346A BB-‐T346B BB-‐T348A BB-‐T348B
Compound Units 0-‐16	  cm 0-‐23	  cm 0-‐13	  cm 0-‐16	  cm 0-‐12	  cm 0-‐15	  cm 0-‐20	  cm
Aroclor-‐1016 ug/kg 27	  U 8.8	  U 6.7	  U 47	  U 7.5	  U 29	  UE 35	  U
Aroclor-‐1221 ug/kg 31	  U 10	  U 7.5	  U 54	  U 8.5	  U 32	  UE 39	  U
Aroclor-‐1232 ug/kg 45	  U 15	  U 11	  U 78	  U 12	  U 47	  UE 57	  U
Aroclor-‐1242 ug/kg 28	  U 3500	  NJ 1100	  J 16000	  NJ 7.7	  U 7200	  NJ 21000	  J
Aroclor-‐1248 ug/kg 29	  U 9.2	  U 6.9	  U 49	  U 7.8	  U 30	  UE 36	  U
Aroclor-‐1254 ug/kg 16000	  J 2900	  E 2100	  J 37000	  J 54	   25000	  J 49000	  J
Aroclor-‐1260 ug/kg 33	  U 11	  U 8	  U 57	  U 9.1	  U 34	  UE 42	  U
Aroclor-‐1262 ug/kg 88	  U 28	  U 21	  U 150	  U 24	  U 92	  UE 110	  U
Aroclor-‐1268 ug/kg 71	  U 23	  U 17	  U 120	  U 20	  U 74	  UE 90	  U

15-‐33	  cm 20-‐53	  cm
Aroclor-‐1016 ug/kg 6.6	  UE 6.1	  U
Aroclor-‐1221 ug/kg 7.5	  UE 6.9	  U
Aroclor-‐1232 ug/kg 11	  UE 10	  U
Aroclor-‐1242 ug/kg 1700	  J 3700	  ES
Aroclor-‐1248 ug/kg 6.9	  UE 6.3	  U
Aroclor-‐1254 ug/kg 13	  UE 12	  U
Aroclor-‐1260 ug/kg 8	  UE 7.3	  U
Aroclor-‐1262 ug/kg 21	  UE 20	  U
Aroclor-‐1268 ug/kg 17	  UE 16	  U

53-‐83	  cm
Aroclor-‐1016 ug/kg 6.2	  U
Aroclor-‐1221 ug/kg 7	  U
Aroclor-‐1232 ug/kg 10	  U
Aroclor-‐1242 ug/kg 440	  S
Aroclor-‐1248 ug/kg 6.5	  U
Aroclor-‐1254 ug/kg 12	  U
Aroclor-‐1260 ug/kg 7.5	  U
Aroclor-‐1262 ug/kg 20	  U
Aroclor-‐1268 ug/kg 16	  U

Core	  Location:



Table	  B-1
TABULATION	  OF	  PCB	  AROCLORS	  IN	  LOW	  RESOLUTION	  CORE	  SEDIMENT 

Cornell-‐Dubilier	  Electronics	  Superfund	  Site
Feasibility	  Study

Bound	  Brook	  OU4	  RI/FS Page	  11	  of	  13 	  2014

BB-‐T350A BB-‐T350B BB-‐T353A BB-‐T353B BB-‐T363A BB-‐T363B BB-‐RM7.11A
Compound Units 0-‐15	  cm 0-‐23	  cm 0-‐15	  cm 0-‐15	  cm 0-‐20	  cm 0-‐23	  cm 0-‐15	  cm
Aroclor-‐1016 ug/kg 59	  U 7	  U 7.7	  U 6.4	  U 6.7	  U 7.2	  U 7.1	  U
Aroclor-‐1221 ug/kg 66	  U 7.9	  U 8.7	  U 7.3	  U 7.5	  U 8.1	  U 8	  U
Aroclor-‐1232 ug/kg 97	  U 12	  U 13	  U 11	  U 11	  U 12	  U 12	  U
Aroclor-‐1242 ug/kg 60	  U 7.1	  U 7.9	  U 6.6	  U 6.8	  U 7.3	  U 7.2	  U
Aroclor-‐1248 ug/kg 61	  U 7.3	  U 8	  U 6.7	  U 6.9	  U 7.5	  U 7.4	  U
Aroclor-‐1254 ug/kg 32000	  J 780	  J 370	  J 40	  J 170	  J 14	  U 240	  J
Aroclor-‐1260 ug/kg 71	  U 8.4	  U 9.3	  U 7.8	  U 8.1	  U 8.7	  U 8.6	  U
Aroclor-‐1262 ug/kg 190	  U 23	  U 25	  U 21	  U 22	  U 23	  U 23	  U
Aroclor-‐1268 ug/kg 150	  U 18	  U 20	  U 17	  U 17	  U 19	  U 19	  U

15-‐32	  cm 15-‐45	  cm 15-‐45	  cm
Aroclor-‐1016 ug/kg 110	  U 7.3	  U 7.1	  U
Aroclor-‐1221 ug/kg 120	  U 8.3	  U 8	  U
Aroclor-‐1232 ug/kg 180	  U 12	  U 12	  U
Aroclor-‐1242 ug/kg 110	  U 7.5	  U 7.3	  U
Aroclor-‐1248 ug/kg 110	  U 7.6	  U 7.4	  U
Aroclor-‐1254 ug/kg 190000	  J 320	  J 310	  
Aroclor-‐1260 ug/kg 130	  U 8.9	  U 8.6	  U
Aroclor-‐1262 ug/kg 340	  U 24	  U 23	  U
Aroclor-‐1268 ug/kg 280	  U 19	  U 19	  U

45-‐59	  cm 45-‐79	  cm
Aroclor-‐1016 ug/kg 6	  U 7.6	  U
Aroclor-‐1221 ug/kg 6.8	  U 8.5	  U
Aroclor-‐1232 ug/kg 9.9	  U 12	  U
Aroclor-‐1242 ug/kg 6.1	  U 7.7	  U
Aroclor-‐1248 ug/kg 6.3	  U 7.9	  U
Aroclor-‐1254 ug/kg 12	  U 440	  
Aroclor-‐1260 ug/kg 7.3	  U 9.1	  U
Aroclor-‐1262 ug/kg 19	  U 24	  U
Aroclor-‐1268 ug/kg 16	  U 20	  U

Core	  Location:
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BB-‐RM7.11B BB-‐RM7.33A BB-‐RM7.33B BB-‐RM7.41A BB-‐RM7.41B BB-‐RM7.55A BB-‐RM7.55B
Compound Units 0-‐15	  cm 0-‐15	  cm 0-‐15	  cm 0-‐25	  cm 0-‐13	  cm 0-‐25	  cm 0-‐20	  cm
Aroclor-‐1016 ug/kg 6.4	  U 7.3	  U 6.5	  U 18	  U 19	  U 20	  U 25	  U
Aroclor-‐1221 ug/kg 7.3	  U 8.3	  U 7.4	  U 28	  U 29	  U 30	  U 38	  U
Aroclor-‐1232 ug/kg 11	  U 12	  U 11	  U 20	  U 20	  U 21	  U 26	  U
Aroclor-‐1242 ug/kg 6.6	  U 7.5	  U 6.6	  U 18	  U 19	  U 20	  U 25	  U
Aroclor-‐1248 ug/kg 6.7	  U 7.6	  U 6.8	  U 10	  U 11	  U 11	  U 14	  U
Aroclor-‐1254 ug/kg 100	   14	  U 13	  U 10	  U 11	  U 11	  U 14	  U
Aroclor-‐1260 ug/kg 32	  J 8.8	  U 7.9	  U 5.5	  U 5.7	  U 5.9	  U 7.4	  U
Aroclor-‐1262 ug/kg 21	  U 24	  U 21	  U 13	  U 14	  U 14	  U 18	  U
Aroclor-‐1268 ug/kg 17	  U 19	  U 17	  U 6.5	  U 6.7	  U 6.9	  U 8.7	  U

15-‐47	  cm 15-‐53	  cm 15-‐39	  cm 25-‐53	  cm 13-‐24	  cm 25-‐44	  cm 20-‐42	  cm
Aroclor-‐1016 ug/kg 6.5	  U 6.3	  U 6.8	  U 18	  U 18	  U 21	  U 22	  U
Aroclor-‐1221 ug/kg 7.4	  U 7.1	  U 7.6	  U 28	  U 28	  U 32	  U 34	  U
Aroclor-‐1232 ug/kg 11	  U 10	  U 11	  U 19	  U 19	  U 23	  U 23	  U
Aroclor-‐1242 ug/kg 6.6	  U 6.4	  U 6.9	  U 18	  U 18	  U 21	  U 22	  U
Aroclor-‐1248 ug/kg 6.8	  U 6.5	  U 7	  U 10	  U 10	  U 12	  U 13	  U
Aroclor-‐1254 ug/kg 140	   12	  U 13	  U 10	  U 10	  U 12	  U 12	  U
Aroclor-‐1260 ug/kg 7.9	  U 24	  J 8.2	  U 5.4	  U 5.5	  U 6.4	  U 6.6	  U
Aroclor-‐1262 ug/kg 21	  U 20	  U 22	  U 13	  U 13	  U 16	  U 16	  U
Aroclor-‐1268 ug/kg 17	  U 16	  U 18	  U 6.4	  U 6.4	  U 7.5	  U 7.7	  U

47-‐65	  cm 53-‐83	  cm 39-‐67	  cm 53-‐80	  cm 24-‐42	  cm 44-‐73	  cm 42-‐62	  cm
Aroclor-‐1016 ug/kg 8.1	  U 6.4	  U 6.2	  U 18	  U 18	  U 20	  U 19	  U
Aroclor-‐1221 ug/kg 9.2	  U 7.3	  U 7	  U 27	  U 28	  U 31	  U 29	  U
Aroclor-‐1232 ug/kg 13	  U 11	  U 10	  U 19	  U 19	  U 22	  U 20	  U
Aroclor-‐1242 ug/kg 8.3	  U 6.6	  U 6.4	  U 18	  U 18	  U 20	  U 19	  U
Aroclor-‐1248 ug/kg 8.5	  U 6.7	  U 6.5	  U 10	  U 10	  U 12	  U 11	  U
Aroclor-‐1254 ug/kg 370	   13	  U 12	  U 9.7	  U 10	  U 11	  U 10	  U
Aroclor-‐1260 ug/kg 59	   7.8	  U 7.5	  U 5.3	  U 5.4	  U 6.1	  U 5.7	  U
Aroclor-‐1262 ug/kg 26	  U 21	  U 20	  U 13	  U 13	  U 15	  U 14	  U
Aroclor-‐1268 ug/kg 21	  U 17	  U 16	  U 6.2	  U 6.4	  U 7.2	  U 6.7	  U

83-‐126	  cm 67-‐91	  cm 42-‐60	  cm 73-‐107	  cm 62-‐81	  cm
Aroclor-‐1016 ug/kg 6.5	  U 6.5	  U 18	  U 18	  U 18	  U
Aroclor-‐1221 ug/kg 7.3	  U 7.3	  U 28	  U 28	  U 27	  U
Aroclor-‐1232 ug/kg 11	  U 11	  U 20	  U 19	  U 19	  U
Aroclor-‐1242 ug/kg 6.6	  U 6.6	  U 18	  U 18	  U 18	  U
Aroclor-‐1248 ug/kg 6.7	  U 6.7	  U 10	  U 10	  U 10	  U
Aroclor-‐1254 ug/kg 13	  U 13	  U 10	  U 10	  U 9.9	  U
Aroclor-‐1260 ug/kg 7.8	  U 7.8	  U 5.5	  U 5.4	  U 5.4	  U
Aroclor-‐1262 ug/kg 21	  U 21	  U 13	  U 13	  U 13	  U
Aroclor-‐1268 ug/kg 17	  U 17	  U 6.5	  U 6.4	  U 6.3	  U

81-‐114	  cm
Aroclor-‐1016 ug/kg 17	  U
Aroclor-‐1221 ug/kg 27	  U
Aroclor-‐1232 ug/kg 19	  U
Aroclor-‐1242 ug/kg 17	  U
Aroclor-‐1248 ug/kg 10	  U
Aroclor-‐1254 ug/kg 9.7	  U
Aroclor-‐1260 ug/kg 5.2	  U
Aroclor-‐1262 ug/kg 13	  U
Aroclor-‐1268 ug/kg 6.2	  U

Core	  Location:
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BB-‐RM8.1A BB-‐RM8.1B BB-‐RM8.3A BB-‐RM8.3B
Compound Units 0-‐25	  cm 0-‐20	  cm 0-‐30	  cm 0-‐23	  cm
Aroclor-‐1016 ug/kg 26	  U 30	  U 19	  U 19	  U
Aroclor-‐1221 ug/kg 39	  U 47	  U 29	  U 29	  U
Aroclor-‐1232 ug/kg 27	  U 32	  U 20	  U 20	  U
Aroclor-‐1242 ug/kg 26	  U 30	  U 19	  U 19	  U
Aroclor-‐1248 ug/kg 15	  U 17	  U 11	  U 11	  U
Aroclor-‐1254 ug/kg 14	  U 100	  JN 11	  U 10	  U
Aroclor-‐1260 ug/kg 100	   9.1	  U 5.7	  U 5.7	  U
Aroclor-‐1262 ug/kg 19	  U 22	  U 14	  U 14	  U
Aroclor-‐1268 ug/kg 9	  U 11	  U 6.8	  U 6.7	  U

25-‐55	  cm 20-‐48	  cm 30-‐44	  cm 23-‐50	  cm
Aroclor-‐1016 ug/kg 19	  U 31	  U 22	  U 23	  U
Aroclor-‐1221 ug/kg 29	  U 48	  U 34	  U 35	  U
Aroclor-‐1232 ug/kg 20	  U 34	  U 24	  U 24	  U
Aroclor-‐1242 ug/kg 19	  U 31	  U 22	  U 23	  U
Aroclor-‐1248 ug/kg 11	  U 18	  U 13	  U 13	  U
Aroclor-‐1254 ug/kg 11	  U 390	  J 59	   150	  J
Aroclor-‐1260 ug/kg 5.8	  U 300	   6.7	  U 110	  
Aroclor-‐1262 ug/kg 14	  U 23	  U 16	  U 17	  U
Aroclor-‐1268 ug/kg 6.8	  U 11	  U 7.9	  U 8	  U

55-‐74	  cm 48-‐77	  cm 44-‐64	  cm 50-‐73	  cm
Aroclor-‐1016 ug/kg 19	  U 19	  U 22	  U 20	  U
Aroclor-‐1221 ug/kg 30	  U 30	  U 34	  U 30	  U
Aroclor-‐1232 ug/kg 21	  U 21	  U 24	  U 21	  U
Aroclor-‐1242 ug/kg 19	  U 19	  U 22	  U 20	  U
Aroclor-‐1248 ug/kg 11	  U 11	  U 13	  U 11	  U
Aroclor-‐1254 ug/kg 11	  U 11	  U 91	   11	  U
Aroclor-‐1260 ug/kg 5.8	  U 5.8	  U 30	  J 5.9	  U
Aroclor-‐1262 ug/kg 14	  U 14	  U 16	  U 14	  U
Aroclor-‐1268 ug/kg 6.8	  U 6.8	  U 7.8	  U 6.9	  U

74-‐102	  cm 64-‐80	  cm
Aroclor-‐1016 ug/kg 18	  U 19	  U 19	  U
Aroclor-‐1221 ug/kg 28	  U 30	  U 29	  U
Aroclor-‐1232 ug/kg 20	  U 21	  U 20	  U
Aroclor-‐1242 ug/kg 18	  U 19	  U 19	  U
Aroclor-‐1248 ug/kg 11	  U 11	  U 11	  U
Aroclor-‐1254 ug/kg 10	  U 11	  U 15	  J
Aroclor-‐1260 ug/kg 5.5	  U 5.8	  U 5.7	  U
Aroclor-‐1262 ug/kg 14	  U 14	  U 14	  U
Aroclor-‐1268 ug/kg 6.5	  U 6.8	  U 6.7	  U

102-‐125	  cm
Aroclor-‐1016 ug/kg 19	  U
Aroclor-‐1221 ug/kg 29	  U
Aroclor-‐1232 ug/kg 20	  U
Aroclor-‐1242 ug/kg 19	  U
Aroclor-‐1248 ug/kg 11	  U
Aroclor-‐1254 ug/kg 10	  U
Aroclor-‐1260 ug/kg 5.6	  U
Aroclor-‐1262 ug/kg 14	  U
Aroclor-‐1268 ug/kg 6.6	  U

125-‐150	  cm
Aroclor-‐1016 ug/kg 18	  U
Aroclor-‐1221 ug/kg 28	  U
Aroclor-‐1232 ug/kg 19	  U
Aroclor-‐1242 ug/kg 18	  U
Aroclor-‐1248 ug/kg 10	  U
Aroclor-‐1254 ug/kg 10	  U
Aroclor-‐1260 ug/kg 5.4	  U
Aroclor-‐1262 ug/kg 13	  U
Aroclor-‐1268 ug/kg 6.4	  U

150-‐170	  cm
Aroclor-‐1016 ug/kg 18	  U
Aroclor-‐1221 ug/kg 28	  U
Aroclor-‐1232 ug/kg 20	  U
Aroclor-‐1242 ug/kg 18	  U
Aroclor-‐1248 ug/kg 10	  U
Aroclor-‐1254 ug/kg 10	  U
Aroclor-‐1260 ug/kg 5.5	  U
Aroclor-‐1262 ug/kg 13	  U
Aroclor-‐1268 ug/kg 6.5	  U

170-‐193	  cm
Aroclor-‐1016 ug/kg 18	  U
Aroclor-‐1221 ug/kg 27	  U
Aroclor-‐1232 ug/kg 19	  U
Aroclor-‐1242 ug/kg 18	  U
Aroclor-‐1248 ug/kg 10	  U
Aroclor-‐1254 ug/kg 9.9	  U
Aroclor-‐1260 ug/kg 5.4	  U
Aroclor-‐1262 ug/kg 13	  U
Aroclor-‐1268 ug/kg 6.3	  U

Notes:

Core	  Location:

Non-‐detected	  values	  (i.e.,	  "U"	  or	  "UJ"	  qualified)	  are	  presented	  as	  the	  Method	  Detection	  Limit.
Field	  duplicate	  samples	  are	  not	  presented.
Result	  values	  qualified	  with	  "U"	  indicate	  the	  compound	  was	  analyzed	  for	  but	  not	  detected.
Result	  values	  qualified	  with	  "J"	  indicate	  the	  result	  is	  estimated.
Result	  values	  qualified	  with	  "N"	  indicate	  presumed	  evidence	  of	  a	  TIC	  (Tentatively	  Identified	  Compound).

Result	  values	  qualified	  with	  "C"	  indicate	  Aroclor	  results	  that	  have	  been	  identified	  and	  confirmed	  by	  GC/MS.	  	  

Result	  values	  qualified	  with	  "P"	  indicate	  a	  greater	  than	  25%	  difference	  for	  detected	  Aroclor	  target	  compounds	  between	  the	  two	  GC	  columns.	  The	  lower	  of	  the	  two	  
values	  is	  reported	  and	  flagged	  with	  a	  "P".	  

Result	  values	  qualified	  with	  "E"	  indicate	  result	  values	  exceeding	  the	  highest	  standard	  used	  during	  the	  initial	  calibration	  of	  the	  analytical	  instrument	  for	  that	  specific	  
compound.	  
Result	  values	  qualified	  with	  "S"	  indicate	  an	  estimated	  value	  for	  Aroclor	  target	  compounds	  where	  a	  valid	  5-‐point	  initial	  calibration	  was	  not	  performed	  prior	  to	  the	  
analyte's	  detection	  in	  a	  sample.	  Reanalysis	  of	  the	  sample	  is	  required	  after	  a	  valid	  5-‐point	  calibration	  is	  performed.	  
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G1A G2A G3A G4A G5A G6A G7A

Compound Units 0 - 39 cm 0 - 25 cm 0 - 30 cm 0 - 30 cm 0 - 45 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1221 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1232 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1242 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1248 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1254 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1260 ug/kg 78 U 54 U 41 U 36 J 35 U 60 U 45 U
Aroclor-1262 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U
Aroclor-1268 ug/kg 78 U 54 U 41 U 42 U 35 U 60 U 45 U

30 - 60 cm 30 - 60 cm 30 - 52 cm 30 - 49 cm
Aroclor-1016 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1221 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1232 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1242 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1248 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1254 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1260 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1262 ug/kg 38 U 41 U 42 U 38 U
Aroclor-1268 ug/kg 38 U 41 U 42 U 38 U

Core Location:
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G8A G9A G10A G11A G12A G13A G14A

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 33 cm 0 - 30 cm
Aroclor-1016 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1221 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1232 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1242 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1248 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1254 ug/kg 27 J 38 U 37 U 36 NJ 420 NJ 600 NJ 1700 JN
Aroclor-1260 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1262 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U
Aroclor-1268 ug/kg 43 U 38 U 37 U 33 U 47 U 48 U 97 U

30 - 60 cm 30 - 60 cm 30 - 52 cm 30 - 55 cm 30 - 60 cm
Aroclor-1016 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1221 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1232 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1242 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1248 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1254 ug/kg 39 U 50 J 37 U 33 U 7.7 J
Aroclor-1260 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1262 ug/kg 39 U 52 U 37 U 33 U 44 U
Aroclor-1268 ug/kg 39 U 52 U 37 U 33 U 44 U

60 - 67 cm
Aroclor-1016 ug/kg 6.1 U
Aroclor-1221 ug/kg 1.9 U
Aroclor-1232 ug/kg 4.5 U
Aroclor-1242 ug/kg 3.6 U
Aroclor-1248 ug/kg 2.9 U
Aroclor-1254 ug/kg 2 U
Aroclor-1260 ug/kg 6 U
Aroclor-1262 ug/kg 2.6 U
Aroclor-1268 ug/kg 3.7 U

Core Location:
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G15A G16A G17A G18A G19A G20A G21A

Compound Units 0 - 30 cm 0 - 37 cm 0 - 47 cm 0 - 30 cm 0 - 44 cm 0 - 42 cm 0 - 48 cm
Aroclor-1016 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1221 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1232 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1242 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1248 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1254 ug/kg 410 640 J 1200 J 2200 J 320 NJ 9200 NJ 6000 J
Aroclor-1260 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1262 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U
Aroclor-1268 ug/kg 42 U 41 U 52 U 57 U 41 U 160 U 160 U

30 - 60 cm 30 - 63 cm
Aroclor-1016 ug/kg 33 U 43 U
Aroclor-1221 ug/kg 33 U 43 U
Aroclor-1232 ug/kg 33 U 43 U
Aroclor-1242 ug/kg 33 U 43 U
Aroclor-1248 ug/kg 33 U 43 U
Aroclor-1254 ug/kg 3.1 J 14 J
Aroclor-1260 ug/kg 33 U 43 U
Aroclor-1262 ug/kg 33 U 43 U
Aroclor-1268 ug/kg 33 U 43 U

60 - 69 cm
Aroclor-1016 ug/kg 5.8 U
Aroclor-1221 ug/kg 1.8 U
Aroclor-1232 ug/kg 4.2 U
Aroclor-1242 ug/kg 3.4 U
Aroclor-1248 ug/kg 2.7 U
Aroclor-1254 ug/kg 1.9 U
Aroclor-1260 ug/kg 5.6 U
Aroclor-1262 ug/kg 2.5 U
Aroclor-1268 ug/kg 3.5 U

Core Location:
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G22A G23A G24A G25A G1B G2B G3B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 40 cm 0 - 40 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1221 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1232 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1242 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1248 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1254 ug/kg 4700 NJ 7300 NJ 11000 NJ 2400 NJ 290 J 5400 J 3400 J
Aroclor-1260 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1262 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U
Aroclor-1268 ug/kg 71 U 97 U 230 U 42 U 47 U 73 U 55 U

30 - 55 cm 30 - 42 cm 40 - 46 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 79 U 6.3 U 7.6 U 37 U 44 U 53 U
Aroclor-1221 ug/kg 79 U 1.9 U 2.3 U 37 U 44 U 53 U
Aroclor-1232 ug/kg 79 U 4.6 U 5.6 U 37 U 44 U 53 U
Aroclor-1242 ug/kg 79 U 3.7 U 4.5 U 37 U 44 U 53 U
Aroclor-1248 ug/kg 79 U 3 U 3.6 U 37 U 44 U 53 U
Aroclor-1254 ug/kg 4800 J 23 J 1800 E 4.8 J 44 U 75 J
Aroclor-1260 ug/kg 79 U 6.2 U 99 NJ 37 U 44 U 53 U
Aroclor-1262 ug/kg 79 U 2.7 U 3.3 U 37 U 44 U 53 U
Aroclor-1268 ug/kg 79 U 3.9 U 4.7 U 37 U 44 U 53 U

61 - 83 cm
Aroclor-1016 ug/kg 8.1 U
Aroclor-1221 ug/kg 2.5 U
Aroclor-1232 ug/kg 6 U
Aroclor-1242 ug/kg 4.8 U
Aroclor-1248 ug/kg 3.8 U
Aroclor-1254 ug/kg 370
Aroclor-1260 ug/kg 42 J
Aroclor-1262 ug/kg 3.5 U
Aroclor-1268 ug/kg 5 U

Core Location:
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G4B G5B G6B G7B G8B G9B G10B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1221 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1232 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1242 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1248 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1254 ug/kg 5400 EP 3500 EP 22000 E 31000 E 9100 E 8400 E 570 NJ
Aroclor-1260 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1262 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U
Aroclor-1268 ug/kg 55 U 62 U 260 U 380 U 190 U 190 U 54 U

30 - 62 cm 30 - 61 cm 30 - 49 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1221 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1232 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1242 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1248 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1254 ug/kg 95 63 J 67 8400 E 420 P 9500 E 49 U
Aroclor-1260 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1262 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U
Aroclor-1268 ug/kg 62 U 73 U 58 U 210 U 38 U 200 U 49 U

62 - 87 cm 61 - 81 cm 61 - 85 cm 61 - 91 cm 61 - 91 cm
Aroclor-1016 ug/kg 6.1 U 8.5 U 5.6 U 5.7 U 13 U
Aroclor-1221 ug/kg 1.9 U 2.6 U 1.7 U 1.7 U 4 U
Aroclor-1232 ug/kg 4.5 U 6.2 U 4.1 U 4.2 U 9.6 U
Aroclor-1242 ug/kg 3.6 U 5 U 3.3 U 3.4 U 7.7 U
Aroclor-1248 ug/kg 2.9 U 4 U 2.6 U 2.7 U 6.1 U
Aroclor-1254 ug/kg 26 J 37 J 65 20 J 6100 EC
Aroclor-1260 ug/kg 6 U 8.3 U 5.5 U 5.6 U 500 J
Aroclor-1262 ug/kg 2.6 U 3.6 U 2.4 U 2.4 U 5.6 U
Aroclor-1268 ug/kg 3.8 U 5.2 U 3.4 U 3.5 U 8 U

91 - 97 cm 91 - 106 cm
Aroclor-1016 ug/kg 5.6 U 6.8 U
Aroclor-1221 ug/kg 1.7 U 2.1 U
Aroclor-1232 ug/kg 4.1 U 5 U
Aroclor-1242 ug/kg 3.3 U 4 U
Aroclor-1248 ug/kg 2.6 U 3.2 U
Aroclor-1254 ug/kg 25 J 40 J
Aroclor-1260 ug/kg 5.5 U 6.7 U
Aroclor-1262 ug/kg 2.4 U 2.9 U
Aroclor-1268 ug/kg 3.5 U 4.2 U

Core Location:
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G11B G12B G13B G14B G15B G16B G17B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1221 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1232 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1242 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1248 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1254 ug/kg 200 J 44 U 40 U 2600 EP 130 J  66 NJ
Aroclor-1260 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1262 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U
Aroclor-1268 ug/kg 53 U 44 U 40 U 40 U 44 U 37 U 36 U

30 - 61 cm 30 - 53 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 62 cm
Aroclor-1016 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1221 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1232 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1242 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1248 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1254 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1260 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1262 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U
Aroclor-1268 ug/kg 39 U 36 U 37 U 38 U 38 U 37 U 38 U

61 - 88 cm 61 - 76 cm
Aroclor-1016 ug/kg 5.6 U 5.7 U
Aroclor-1221 ug/kg 1.7 U 1.7 U
Aroclor-1232 ug/kg 4.1 U 4.2 U
Aroclor-1242 ug/kg 3.3 U 3.4 U
Aroclor-1248 ug/kg 2.6 U 2.7 U
Aroclor-1254 ug/kg 1.8 U 1.9 U
Aroclor-1260 ug/kg 5.5 U 5.6 U
Aroclor-1262 ug/kg 2.4 U 2.4 U
Aroclor-1268 ug/kg 3.4 U 3.5 U

Core Location:
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G1C G2C G3C G4C G5C G6C G1D

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 6 U
Aroclor-1221 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 1.8 U
Aroclor-1232 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 4.4 U
Aroclor-1242 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 3.5 U
Aroclor-1248 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 2.8 U
Aroclor-1254 ug/kg 750 J 330 J 170 J 360 JN 44 NJ 54 NJ 430
Aroclor-1260 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 92
Aroclor-1262 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 2.6 U
Aroclor-1268 ug/kg 39 U 43 U 40 U 63 U 38 U 39 U 3.7 U

30 - 61 cm 30 - 62 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 6.4 U
Aroclor-1221 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 2 U
Aroclor-1232 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 4.7 U
Aroclor-1242 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 3.8 U
Aroclor-1248 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 3 U
Aroclor-1254 ug/kg 2.5 J 5.3 J 42 U 54 U 37 U 37 U 1300 EP
Aroclor-1260 ug/kg 35 U 38 U 42 U 6.3 J 37 U 37 U 140
Aroclor-1262 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 2.8 U
Aroclor-1268 ug/kg 35 U 38 U 42 U 54 U 37 U 37 U 3.9 U

Core Location:
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G2D G3D G4D G5D G6D T01A T01B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 6.1 U 5.7 U 6 U 5.8 U 5.7 U 4.4 U 3.6 U
Aroclor-1221 ug/kg 1.9 U 1.8 U 1.8 U 1.8 U 1.7 U 6.4 U 5.3 U
Aroclor-1232 ug/kg 4.5 U 4.2 U 4.4 U 4.3 U 4.2 U 5 U 4.1 U
Aroclor-1242 ug/kg 3.6 U 3.4 U 3.5 U 3.4 U 3.4 U 4.4 U 3.6 U
Aroclor-1248 ug/kg 2.9 U 2.7 U 2.8 U 2.7 U 2.7 U 3.7 U 3.1 U
Aroclor-1254 ug/kg 180 150 51 190 100 2000 E 520 J
Aroclor-1260 ug/kg 25 J 21 J 79 40 18 J 340 J 96 J
Aroclor-1262 ug/kg 2.6 U 2.5 U 2.6 U 2.5 U 2.4 U 5.1 U 4.3 U
Aroclor-1268 ug/kg 3.7 U 3.5 U 3.7 U 3.6 U 3.5 U 5.1 U 4.3 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 5.9 U 5.9 U 5.8 U 5.6 U 5.6 U 4.6 U 3.6 U
Aroclor-1221 ug/kg 1.8 U 1.8 U 1.8 U 1.7 U 1.7 U 6.7 U 5.3 U
Aroclor-1232 ug/kg 4.4 U 4.3 U 4.2 U 4.1 U 4.1 U 5.2 U 4.1 U
Aroclor-1242 ug/kg 3.5 U 3.5 U 3.4 U 3.3 U 3.3 U 4.6 U 3.6 U
Aroclor-1248 ug/kg 2.8 U 2.8 U 2.7 U 2.6 U 2.6 U 3.9 U 3.1 U
Aroclor-1254 ug/kg 85 J 170 J 110 J 30 J 1.8 U 41 J 5.3 U
Aroclor-1260 ug/kg 18 J 27 J 63 37 J 5.5 U 12 J 3.7 U
Aroclor-1262 ug/kg 2.5 U 2.5 U 2.5 U 2.4 U 2.4 U 5.4 U 4.2 U
Aroclor-1268 ug/kg 3.6 U 3.6 U 3.5 U 3.4 U 3.4 U 5.4 U 4.2 U

Core Location:
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T01C T02A T02B T02C T02D T02E T03A

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 4.3 U 5.9 U 3.5 U 3.7 U 3.6 U 6 U 5.7 U
Aroclor-1221 ug/kg 6.3 U 1.8 U 5.2 U 5.5 U 5.2 U 1.8 U 1.7 U
Aroclor-1232 ug/kg 4.9 U 4.3 U 4.1 U 4.3 U 4.1 U 4.4 U 4.2 U
Aroclor-1242 ug/kg 4.3 U 3.5 U 3.5 U 3.7 U 3.6 U 3.6 U 3.4 U
Aroclor-1248 ug/kg 3.7 U 2.8 U 3 U 3.2 U 3.1 U 2.8 U 2.7 U
Aroclor-1254 ug/kg 150 J 59 26 J 700 E 49 J 17 J 1.9 U
Aroclor-1260 ug/kg 39 J 31 J 11 J 110 J 3.7 U 15 J 8.1 J
Aroclor-1262 ug/kg 5.1 U 2.5 U 4.2 U 4.4 U 4.2 U 2.6 U 2.4 U
Aroclor-1268 ug/kg 5.1 U 3.6 U 4.2 U 4.4 U 4.2 U 3.7 U 3.5 U

30 - 61 cm 30 - 67 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 3.5 U 5.7 U 3.4 U 4 U 4.2 U 6 U 5.6 U
Aroclor-1221 ug/kg 5.1 U 1.7 U 5 U 5.9 U 6.1 U 1.8 U 1.7 U
Aroclor-1232 ug/kg 4 U 4.2 U 3.9 U 4.6 U 4.8 U 4.4 U 4.1 U
Aroclor-1242 ug/kg 3.5 U 3.4 U 3.4 U 4 U 4.2 U 3.6 U 3.3 U
Aroclor-1248 ug/kg 3 U 2.7 U 2.9 U 3.5 U 3.6 U 2.8 U 2.6 U
Aroclor-1254 ug/kg 5.1 U 1.9 U 5 U 320 6.1 U 2 U 110
Aroclor-1260 ug/kg 3.6 U 5.6 U 3.6 U 45 J 4.3 U 5.9 U 35 J
Aroclor-1262 ug/kg 4.1 U 2.4 U 4 U 4.8 U 4.9 U 2.6 U 2.4 U
Aroclor-1268 ug/kg 4.1 U 3.5 U 4 U 4.8 U 4.9 U 2.6 J 3.4 U

Core Location:
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T03B T03C T03D T03B T03E T04A T04B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 30 - 61 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 6.8 U 6.2 U 6.2 U 5.6 U 6.5 U 3.9 U 4.1 U
Aroclor-1221 ug/kg 2.1 U 1.9 U 1.9 U 1.7 U 2 U 5.7 U 6 U
Aroclor-1232 ug/kg 5 U 4.6 U 4.6 U 4.1 U 4.8 U 4.5 U 4.7 U
Aroclor-1242 ug/kg 4 U 3.7 U 3.7 U 3.3 U 3.8 U 3.9 U 4.1 U
Aroclor-1248 ug/kg 3.2 U 2.9 U 2.9 U 2.6 U 3 U 3.4 U 3.5 U
Aroclor-1254 ug/kg 610 E 1100 E 210 J 1.8 U 240 63 NJ 330
Aroclor-1260 ug/kg 86 J 150 56 5.5 U 48 23 J 46 J
Aroclor-1262 ug/kg 2.9 U 2.7 U 2.7 U 2.4 U 2.8 U 4.6 U 4.8 U
Aroclor-1268 ug/kg 4.2 U 3.8 U 3.8 U 3.4 U 4 U 4.6 U 4.8 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 6 U 6.9 U 5.6 U 3.2 U 3.6 U
Aroclor-1221 ug/kg 1.8 U 2.1 U 1.7 U 4.7 U 5.3 U
Aroclor-1232 ug/kg 4.4 U 5 U 4.1 U 3.7 U 4.2 U
Aroclor-1242 ug/kg 3.6 U 4.1 U 3.3 U 3.2 U 3.6 U
Aroclor-1248 ug/kg 2.8 U 3.2 U 2.6 U 2.8 U 3.1 U
Aroclor-1254 ug/kg 27 J 63 1.8 U 4.7 U 5.3 U
Aroclor-1260 ug/kg 7.4 J 10 J 5.5 U 3.3 U 3.8 U
Aroclor-1262 ug/kg 2.6 U 2.9 U 2.4 U 3.8 U 4.3 U
Aroclor-1268 ug/kg 3.7 U 4.2 U 3.4 U 3.8 U 4.3 U

Core Location:
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T04C T05A T05B T05C T06A T06B T06C

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 3.2 U 3.5 U 3.8 U 3.3 U 6.1 U 3.4 U 3.4 U
Aroclor-1221 ug/kg 4.6 U 5.2 U 5.5 U 4.8 U 1.9 U 5 U 5 U
Aroclor-1232 ug/kg 3.6 U 4 U 4.3 U 3.7 U 4.5 U 3.9 U 3.9 U
Aroclor-1242 ug/kg 3.2 U 3.5 U 3.8 U 3.3 U 3.6 U 3.4 U 3.4 U
Aroclor-1248 ug/kg 2.7 U 3 U 3.2 U 2.8 U 2.8 U 2.9 U 2.9 U
Aroclor-1254 ug/kg 54 1500 E 330 4.8 U 36 J 30 J 27 J
Aroclor-1260 ug/kg 12 J 160 J 51 J 13 J 5.9 U 9.1 J 8 J
Aroclor-1262 ug/kg 3.7 U 4.1 U 4.4 U 3.9 U 2.6 U 4 U 4 U
Aroclor-1268 ug/kg 3.7 U 4.1 U 4.4 U 3.9 U 3.7 U 4 U 4 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 3.4 U 3.6 U 3.4 U 3.2 U 5.6 U 3.1 U 3.1 U
Aroclor-1221 ug/kg 4.9 U 5.3 U 4.9 U 4.7 U 1.7 U 4.6 U 4.6 U
Aroclor-1232 ug/kg 3.8 U 4.1 U 3.8 U 3.7 U 4.1 U 3.6 U 3.6 U
Aroclor-1242 ug/kg 3.4 U 3.6 U 3.4 U 3.2 U 3.3 U 3.1 U 3.1 U
Aroclor-1248 ug/kg 2.9 U 3.1 U 2.9 U 2.8 U 2.6 U 2.7 U 2.7 U
Aroclor-1254 ug/kg 910 E 1200 E 4.9 U 84 1.8 U 4.6 U 4.6 U
Aroclor-1260 ug/kg 71 J 92 J 3.5 U 45 5.5 U 3.3 U 3.2 U
Aroclor-1262 ug/kg 4 U 4.2 U 3.9 U 3.8 U 2.4 U 3.7 U 3.7 U
Aroclor-1268 ug/kg 4 U 4.2 U 3.9 U 3.8 U 3.4 U 3.7 U 3.7 U

Core Location:
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T07A T07B T07C T08A T08B T09A T09B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 15 cm 0 - 15 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 3.5 U 4.5 U 3.9 U 5.8 U 6.2 U 4.3 U 5.8 U
Aroclor-1221 ug/kg 5.1 U 6.7 U 5.7 U 6.6 U 7 U 6.4 U 1.8 U
Aroclor-1232 ug/kg 4 U 5.2 U 4.5 U 9.6 U 10 U 5 U 4.3 U
Aroclor-1242 ug/kg 3.5 U 4.5 U 3.9 U 6 U 6.3 U 4.3 U 3.4 U
Aroclor-1248 ug/kg 3 U 3.9 U 3.4 U 6.1 U 6.5 U 3.7 U 2.7 U
Aroclor-1254 ug/kg 120 3400 E 1400 E 11 U 12 U 660 E 1.9 U
Aroclor-1260 ug/kg 27 J 330 130 J 7.1 U 7.5 U 94 J 5.7 U
Aroclor-1262 ug/kg 4.1 U 5.4 U 4.6 U 19 U 20 U 5.1 U 2.5 U
Aroclor-1268 ug/kg 4.1 U 5.4 U 4.6 U 15 U 16 U 5.1 U 3.6 U

30 - 64 cm 30 - 61 cm 30 - 61 cm 30 - 68 cm 30 - 61 cm
Aroclor-1016 ug/kg 3.5 U 3.7 U 3.3 U 5.9 U 5.3 U
Aroclor-1221 ug/kg 5.2 U 5.4 U 4.8 U 1.8 U 1.6 U
Aroclor-1232 ug/kg 4 U 4.2 U 3.7 U 4.4 U 3.9 U
Aroclor-1242 ug/kg 220 3.7 U 3.3 U 3.5 U 3.1 U
Aroclor-1248 ug/kg 3 U 3.2 U 2.8 U 2.8 U 2.5 U
Aroclor-1254 ug/kg 270 J 28 J 17 J 1.9 U 1.7 U
Aroclor-1260 ug/kg 95 3.8 U 3.1 J 5.8 U 5.2 U
Aroclor-1262 ug/kg 4.2 U 4.4 U 3.9 U 2.5 U 2.3 U
Aroclor-1268 ug/kg 4.2 U 4.4 U 3.9 U 3.6 U 3.2 U

Core Location:
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T10A T10B T11A T11B T11C T11D T12A

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 6.3 UJ 5.9 UJ 4.2 U 4.3 U 3.8 U 4.3 U 7.6 U
Aroclor-1221 ug/kg 7.2 U 6.7 U 6.2 U 6.3 U 5.6 U 6.2 U 8.6 U
Aroclor-1232 ug/kg 10 U 9.8 U 4.8 U 4.9 U 4.4 U 4.9 U 13 U
Aroclor-1242 ug/kg 6.5 U 6 U 4.2 U 4.3 U 3.8 U 4.3 U 7.7 U
Aroclor-1248 ug/kg 6.6 U 6.2 U 3.6 U 3.7 U 3.3 U 3.7 U 7.9 U
Aroclor-1254 ug/kg 12 U 12 U 590 J 1700 J 2100 J 500 810 NJ
Aroclor-1260 ug/kg 7.7 U 7.1 U 640 J 730 J 360 J 72 J 260 DJ
Aroclor-1262 ug/kg 20 U 19 U 5 U 5.1 U 4.5 U 5 U 24 U
Aroclor-1268 ug/kg 17 U 15 U 220 J 330 J 4.5 U 5 U 20 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 55 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 5.9 UJ 5.8 UJ 4 U 4 U 3.8 U 7.3 U 7.3 U
Aroclor-1221 ug/kg 6.7 U 6.5 U 5.9 U 5.8 U 5.6 U 11 U 8.3 U
Aroclor-1232 ug/kg 9.8 U 9.5 U 4.6 U 4.5 U 4.4 U 8.3 U 12 U
Aroclor-1242 ug/kg 6 U 5.9 U 4 U 4 U 3.8 U 7.3 U 7.5 U
Aroclor-1248 ug/kg 6.2 U 6 U 3.4 U 3.4 U 3.3 U 6.2 U 7.6 U
Aroclor-1254 ug/kg 12 U 11 U 470 J 160 J 2200 E 910 14 U
Aroclor-1260 ug/kg 7.1 U 7 U 3500 E 810 J 390 J 7.5 U 8.9 U
Aroclor-1262 ug/kg 19 U 19 U 4.7 U 4.7 U 4.5 U 8.6 U 24 U
Aroclor-1268 ug/kg 15 U 15 U 1000 J 210 J 4.5 U 8.6 U 19 U

Core Location:
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T12B T12C T12D T13A T13B T14A T14B

Compound Units 0 - 39 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 7.1 U 7.3 U 7.4 U 3.7 U 7.7 U 7.9 UJ 7 U
Aroclor-1221 ug/kg 8 U 8.2 U 8.4 U 5.4 U 8.7 U 9 U 7.9 U
Aroclor-1232 ug/kg 12 U 12 U 12 U 4.2 U 13 U 13 U 11 U
Aroclor-1242 ug/kg 7.2 U 7.4 U 7.6 U 3.7 U 7.9 U 8.1 U 7.1 U
Aroclor-1248 ug/kg 7.4 U 7.6 U 7.7 U 3.2 U 8.1 U 8.3 U 7.2 U
Aroclor-1254 ug/kg 14 U 14 U  5.4 U 2900 PE 6300 PE 93 NJ
Aroclor-1260 ug/kg 8.5 U 8.8 U 73 J 3.8 U 340 NJ 1100 J 25 J
Aroclor-1262 ug/kg 23 U 23 U 24 U 4.4 U 25 U 26 U 22 U
Aroclor-1268 ug/kg 18 U 19 U 19 U 4.4 U 20 U 21 U 18 U

30 - 64 cm 30 - 64 cm 30 - 69 cm 30 - 61 cm 30 - 61 cm 30 - 55 cm
Aroclor-1016 ug/kg 6.6 U 6.4 U 5.5 U 6.4 U 6.6 UJ 6.3 U
Aroclor-1221 ug/kg 7.5 U 7.3 U 8.1 U 7.2 U 7.4 U 7.1 U
Aroclor-1232 ug/kg 11 U 11 U 6.3 U 11 U 11 U 10 U
Aroclor-1242 ug/kg 6.8 U 6.6 U 5.5 U 6.5 U 6.7 U 6.4 U
Aroclor-1248 ug/kg 6.9 U 6.7 U 4.7 U 6.7 U 6.8 U 6.5 U
Aroclor-1254 ug/kg 13 U 50 J 4900 E 91 53 12 U
Aroclor-1260 ug/kg 8 U 71 J 440 J 17 J 7.9 U 7.6 U
Aroclor-1262 ug/kg 21 U 21 U 6.5 U 21 U 21 U 20 U
Aroclor-1268 ug/kg 17 U 17 U 6.5 U 17 U 17 U 16 U

Core Location:



Table B-2
TABULATION OF PCB AROCLORS IN FLOODPLAIN SOIL

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 15 of 17  2014

T15A T16A T16B T16C T17A T17B T17C

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 6.1 U 5.4 U 3.8 U 4.8 U 6.8 UJ 32 U 63 U
Aroclor-1221 ug/kg 6.9 U 7.9 U 5.6 U 7 U 7.7 U 36 U 92 U
Aroclor-1232 ug/kg 10 U 6.2 U 4.4 U 5.5 U 11 U 53 U 72 U
Aroclor-1242 ug/kg 6.2 U 5.4 U 150 4.8 U 6.9 U 33 U 63 U
Aroclor-1248 ug/kg 6.4 U 4.6 U 3.3 U 4.1 U 7.1 U 33 U 54 U
Aroclor-1254 ug/kg 1700 E 3900 E 1200 E 300 100 NJ 62000 E 50000 EC
Aroclor-1260 ug/kg 140 J 330 J 140 J 79 J 25 J 39 U 65 U
Aroclor-1262 ug/kg 20 U 6.3 U 4.5 U 5.7 U 22 U 100 U 74 U
Aroclor-1268 ug/kg 16 U 6.3 U 4.5 U 5.7 U 18 U 83 U 74 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 47 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 6.1 U 3.6 U 4.3 U 4.8 U 6.1 UJ 6.5 U 3.1 U
Aroclor-1221 ug/kg 6.9 U 5.3 U 6.3 U 7 U 6.9 U 7.3 U 4.6 U
Aroclor-1232 ug/kg 10 U 4.1 U 4.9 U 5.5 U 10 U 11 U 3.6 U
Aroclor-1242 ug/kg 6.2 U 3.6 U 4.3 U 4.8 U 6.3 U 6.6 U 610 EP
Aroclor-1248 ug/kg 6.3 U 3.1 U 3.7 U 4.1 U 6.4 U 6.7 U 2.7 U
Aroclor-1254 ug/kg 40 43 1100 E 700 E 12 U 23 J 700 EP
Aroclor-1260 ug/kg 7.4 U 6 J 88 NJ 190 J 7.4 U 7.8 U 53 J
Aroclor-1262 ug/kg 20 U 4.2 U 5.1 U 5.7 U 20 U 21 U 3.7 U
Aroclor-1268 ug/kg 16 U 4.2 U 5.1 U 5.7 U 16 U 17 U 3.7 U

Core Location:
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T17D T18A T18B T19A T19B T19C T20A

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 6.4 U 3.2 U 6.9 U 19 U 18 U 17 U 21 U
Aroclor-1221 ug/kg 7.2 U 4.8 U 7.8 U 30 U 28 U 27 U 33 U
Aroclor-1232 ug/kg 11 U 3.7 U 11 U 21 U 19 U 18 U 23 U
Aroclor-1242 ug/kg 6.5 U 3.2 U 7 U 19 U 18 U 17 U 21 U
Aroclor-1248 ug/kg 6.7 U 2.8 U 7.1 U 11 U 10 U 9.9 U 12 U
Aroclor-1254 ug/kg 1000 J 300 490 87 NJ 10 U 50 J 12 U
Aroclor-1260 ug/kg 140 45 J 74 49 NJ 5.5 UJ 74 34 J
Aroclor-1262 ug/kg 21 U 3.8 U 22 U 14 U 13 U 13 U 16 U
Aroclor-1268 ug/kg 17 U 3.8 U 18 U 6.9 U 6.4 U 6.1 U 7.5 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 6.8 U 3.2 U 6.4 U 18 U 18 U 17 U 19 U
Aroclor-1221 ug/kg 7.7 U 4.7 U 7.2 U 27 U 27 U 26 U 30 U
Aroclor-1232 ug/kg 11 U 3.6 U 11 U 19 U 19 U 18 U 21 U
Aroclor-1242 ug/kg 7 U 3.2 U 6.5 U 18 U 18 U 17 U 19 U
Aroclor-1248 ug/kg 7.1 U 2.7 U 6.7 U 10 U 10 U 9.9 U 11 U
Aroclor-1254 ug/kg 1400 J 16 J 130 NJ 9.7 U 9.9 U 27 J 11 U
Aroclor-1260 ug/kg 160 6.7 J 52 5.3 U 5.3 U 32 J 5.8 U
Aroclor-1262 ug/kg 22 U 3.8 U 21 U 13 U 13 U 13 U 14 U
Aroclor-1268 ug/kg 18 U 3.8 U 17 U 6.2 U 6.3 U 6.1 U 6.8 U

Core Location:
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Cornell-Dubilier Electronics Superfund Site
Feasibility Study
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T20B T20C T21A T21B T22A T22B T23A T23B

Compound Units 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm 0 - 30 cm
Aroclor-1016 ug/kg 20 U 19 U 23 UJ 24 U 22 U 24 U 22 U 20 U
Aroclor-1221 ug/kg 30 U 29 U 36 UJ 37 U 33 U 37 U 33 U 31 U
Aroclor-1232 ug/kg 21 U 20 U 25 UJ 26 U 23 U 26 U 23 U 21 U
Aroclor-1242 ug/kg 20 U 19 U 23 UJ 24 U 22 U 24 U 22 U 20 U
Aroclor-1248 ug/kg 11 U 11 U 13 UJ 14 U 12 U 14 U 12 U 12 U
Aroclor-1254 ug/kg 21 J 42 NJ 24 J 13 U 12 U 13 U 12 U 11 U
Aroclor-1260 ug/kg 14 J 50 J 7 UJ 21 J 6.5 U 48 J 73 NJ 40 J
Aroclor-1262 ug/kg 14 U 14 U 17 UJ 18 U 16 U 18 U 16 U 15 U
Aroclor-1268 ug/kg 6.9 U 6.6 U 8.3 UJ 8.5 U 7.6 U 8.5 U 7.6 U 7.1 U

30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm 30 - 61 cm
Aroclor-1016 ug/kg 18 U 18 UJ 23 U 20 U 19 U 21 U 22 U 18 U
Aroclor-1221 ug/kg 28 U 27 UJ 35 U 31 U 29 U 32 U 34 U 27 U
Aroclor-1232 ug/kg 19 U 19 UJ 24 U 22 U 20 U 23 U 24 U 19 U
Aroclor-1242 ug/kg 18 U 18 UJ 23 U 20 U 19 U 21 U 22 U 18 U
Aroclor-1248 ug/kg 10 U 10 UJ 13 U 12 U 11 U 12 U 13 U 10 U
Aroclor-1254 ug/kg 10 U 24 J 13 U 11 U 10 U 12 U 12 U 9.7 U
Aroclor-1260 ug/kg 5.4 U 5.4 UJ 6.8 U 6.1 U 5.6 U 6.4 U 66 NJ 5.3 U
Aroclor-1262 ug/kg 13 U 13 UJ 17 U 15 U 14 U 16 U 16 U 13 U
Aroclor-1268 ug/kg 6.4 U 6.3 UJ 8 U 7.2 U 6.6 U 7.5 U 7.9 U 6.2 U

Notes:

Core Location:

Non-detected values (i.e. , "U" or "UJ" qualified) are presented as the Method Detection Limit.
Field duplicate samples are not presented.
Result values qualified with "U" indicate the compound was analyzed for but not detected.
Result values qualified with "J" indicate the result is estimated.
Result values qualified with "N" indicate presumed evidence of a TIC (Tentatively Identified Compound).
Result values qualified with "P" indicate a greater than 25% difference for detected Aroclor target compounds between the two GC columns. The 
lower of the two values is reported and flagged with a "P". 
Result values qualified with "C" indicate Aroclor results that have been identified and confirmed by GC/MS.  
Result values qualified with "E" indicate result values exceeding the highest standard used during the initial calibration of the analytical 
instrument for that specific compound. 
Result values qualified with "S" indicate an estimated value for Aroclor target compounds where a valid 5-point initial calibration was not 
performed prior to the analyte's detection in a sample. Reanalysis of the sample is required after a valid 5-point calibration is performed. 
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Compound Units Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
Aroclor-1016 ug/kg 1200 UM 920 UM 1100 UM 990 UM 6.6 UL 23 UL
Aroclor-1221 ug/kg 890 UM 700 UM 820 UM 760 UM 5.1 U 18 UM
Aroclor-1232 ug/kg 680 UM 540 UM 630 UM 580 UM 3.9 U 14 UM
Aroclor-1242 ug/kg 1400 UM 1100 UM 1300 UM 1200 UM 7.9 U 28 UM
Aroclor-1248 ug/kg 410 UM 5600 EH 7300 EH 9500 EH 2.4 U 8.4 UM
Aroclor-1254 ug/kg 48000 M 15000 EH 20000 EH 26000 EH 42 390 M
Aroclor-1260 ug/kg 4600 E 1700 EH 2300 EH 2600 EH 32 EL 180 EL
Aroclor-1262 ug/kg 310 UM 250 UM 290 UM 260 UM 1.8 U 6.3 UM
Aroclor-1268 ug/kg 290 UM 230 UM 270 UM 250 UM 1.7 U 5.9 UM

0 - 6 in
SD-VMP01 SD-VMP02 SD-VMP03 SL-VMP01 SL-VMP02

0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in
Sediment Sediment Sediment

SD-VMP02 
(Field Duplicate)

Sediment

Location:
Sample Depth:

Matrix: SoilSoil
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TABULATION OF PCB AROCLORS IN VETERANS MEMORIAL PARK
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Compound Units
Aroclor-1016 ug/kg
Aroclor-1221 ug/kg
Aroclor-1232 ug/kg
Aroclor-1242 ug/kg
Aroclor-1248 ug/kg
Aroclor-1254 ug/kg
Aroclor-1260 ug/kg
Aroclor-1262 ug/kg
Aroclor-1268 ug/kg

Location:
Sample Depth:

Matrix:
Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

49 UL 6.4 UL 60 UL 13 UL 6.7 UL 6.8 UL
37 UM 4.9 U 46 U 9.7 U 5.1 U 5.2 U
29 UM 3.8 U 35 U 7.4 U 3.9 U 4 U
58 UM 7.6 U 72 U 15 U 8 U 8.1 U
17 UM 2.3 U 21 U 4.5 U 2.4 U 2.4 U

310 M 110 770 270 69 58
140 EL 60 EL 140 EL 56 EL 29 EL 18 EL
13 UM 1.7 U 16 U 3.4 U 1.8 U 1.8 U
12 UM 1.6 U 15 U 3.2 U 1.7 U 1.7 U

SL-VMP03
0 - 6 in 0 - 6 in 0 - 6 in

SL-VMP04 SL-VMP05 SL-VMP06 SL-VMP07 SL-VMP08
0 - 6 in 0 - 6 in 0 - 6 in

Soil SoilSoil Soil Soil Soil
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Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 3 of 5  2014

Compound Units
Aroclor-1016 ug/kg
Aroclor-1221 ug/kg
Aroclor-1232 ug/kg
Aroclor-1242 ug/kg
Aroclor-1248 ug/kg
Aroclor-1254 ug/kg
Aroclor-1260 ug/kg
Aroclor-1262 ug/kg
Aroclor-1268 ug/kg

Location:
Sample Depth:

Matrix:
Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

6.2 UL 1200 UL 1800 UL 1700 UL 2200 UL 1600 UL
4.8 U 930 UM 1300 U 1300 U 1700 U 1200 U
3.7 U 710 UM 1000 U 1000 U 1300 U 950 U
7.4 U 1500 UM 2100 U 2000 U 2700 U 1900 U
2.2 U 430 UM 630 U 610 U 800 U 580 U
60 25000 M 47000 45000 70000 41000
22 EL 2200 EL 4500 EL 4200 EL 7400 EL 3600 EL
1.7 U 320 UM 470 U 450 U 600 U 430 U
1.6 U 300 UM 440 U 420 U 560 U 400 U

SL-VMP09 SL-VMP10 SL-VMP11 SL-VMP12 SL-VMP13 SL-VMP14
0 - 6 in

Soil Soil Soil Soil Soil Soil
0 - 6 in 0 - 6 in 0 - 6 in0 - 6 in 0 - 6 in
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Compound Units
Aroclor-1016 ug/kg
Aroclor-1221 ug/kg
Aroclor-1232 ug/kg
Aroclor-1242 ug/kg
Aroclor-1248 ug/kg
Aroclor-1254 ug/kg
Aroclor-1260 ug/kg
Aroclor-1262 ug/kg
Aroclor-1268 ug/kg

Location:
Sample Depth:

Matrix:
Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
1500 UL 6.2 UL 6.3 UL 7 UL 120 UL 1400 UL
1200 U 4.8 U 4.8 U 5.3 U 93 U 1100 U
900 U 3.7 U 3.7 U 4.1 U 71 U 810 U

1800 U 7.5 U 7.6 U 8.3 U 140 U 1600 U
540 U 2.2 U 2.3 U 2.5 U 43 U 490 U

35000 70 E 100 E 110 E 1800 32000
3200 EL 26 EL 29 EL 22 EL 220 EL 2600 EL
410 U 1.7 U 1.7 U 1.9 U 32 U 370 U
380 U 1.6 U 1.6 U 1.7 U 30 U 340 U

SL-VMP15
SL-VMP14 

(Field Duplicate)
0 - 6 in 0 - 6 in

SL-VMP16 SL-VMP17 SL-VMP18 SL-VMP19
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

Soil Soil Soil Soil Soil Soil
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Compound Units
Aroclor-1016 ug/kg
Aroclor-1221 ug/kg
Aroclor-1232 ug/kg
Aroclor-1242 ug/kg
Aroclor-1248 ug/kg
Aroclor-1254 ug/kg
Aroclor-1260 ug/kg
Aroclor-1262 ug/kg
Aroclor-1268 ug/kg

Location:
Sample Depth:

Matrix:
Result Qualifier Result Qualifier Result Qualifier

66 UL 2400 UL 1600 UL
50 U 1900 U 1200 U
39 U 1400 U 950 U
79 U 2900 U 1900 U
23 U 860 U 570 U

680 68000 32000
97 EL 6200 EL 2400 EL
18 U 650 U 430 U
16 U 600 U 400 U

Notes:

0 - 6 in 0 - 6 in
SL-VMP20 SL-VMP21 SL-VMP22

0 - 6 in
Soil Soil Soil

Non-detected values (i.e., "U", "UL", or "UM" qualified) are presented as the 
Method Detection Limit.
Result values qualified with "U" indicate the compound was analyzed for but not 
detected.
Result values qualified with "E" indicate the result was approximate (estimated) 
due to limitations identified during the QA/QC review.
Result values qualified with "L" indicate the result was biased low.

Result values qualified with "M" indicate percent moisture of sample was greater 
than 50%.

Result values qualified with "H" indicate the result was biased high.
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Compound Units Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

Aluminum mg/kg 5750 7280 7580 3700 J 3490 J 7390 12900 7180 7760 8760 6570 7990
Antimony mg/kg 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ
Arsenic mg/kg 2.6 J 0.004 UJ 0.004 UJ 0.004 UJ 0.85 J 0.88 J 6.3 D 8 D 8.6 D 1.2 D 12.2 D 2 D
Barium mg/kg 79.6 49 48.6 38.2 58.1 55 91 D 25.3 D 24.1 D 29.6 D 25.2 D 16.3 D
Beryllium mg/kg 0.004 U 0.004 U 0.004 U 0.004 UJ 0.004 UJ 0.004 UJ 0.025 U 0.025 U 0.025 U 0.52 D 0.51 D 0.025 U
Cadmium mg/kg 0.7 0.002 UJ 0.002 UJ 0.002 U 0.82 0.81 13.1 D 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U
Calcium mg/kg 2180 865 710 2200 2590 3820 3780 1470 1430 1520 1240 1530
Chromium mg/kg 8.7 J 7.9 J 10.5 J 6.7 J 10 J 12.5 J 33.8 J 10.3 J 12.2 J 14.4 J 15.8 J 8 J
Cobalt mg/kg 3.6 2.2 2.9 3.5 J 3.6 J 4.8 J 6.1 D 4.6 D 5.9 D 6.3 D 6 D 4.1 D
Copper mg/kg 18.8 J 3.1 J 2.3 J 9.1 J 11.2 J 26.9 J 75.2 J 8.3 J 6.5 J 7.1 J 11.9 J 5.5 J
Cyanide mg/kg 0.84 J 0.004 UJ 0.004 UJ 0.004 U 0.004 U 1.3 0.062 U 0.062 U 0.062 U 0.062 U 0.062 U 0.062 U
Iron mg/kg 11600 6510 8490 8580 J 8780 J 16700 15700 J 12500 J 16400 J 15800 J 14600 J 15400 J
Lead mg/kg 95.1 14.9 9.1 16.2 J 33.7 J 66.1 J 234 D 19.4 D 5.9 D 7.2 D 4.3 D 3.7 D
Magnesium mg/kg 2110 1940 3070 2150 J 2100 J 4150 4040 3140 3980 4170 3300 3710
Manganese mg/kg 124 J 43.6 J 49.9 J 81 J 179 J 118 J 73.1 J 51.9 J 70.1 J 91.5 J 75.6 J 63.3 J
Mercury mg/kg 0.001 U 0.001 U 0.001 U 0.001 U 0.77 0.001 U 0.44 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U
Nickel mg/kg 7.4 J 5.5 J 7.5 J 7.3 J 8.4 J 11.1 J 28.7 D 10.3 D 12.2 D 15.5 D 13.3 D 9.1 D
Potassium mg/kg 3.5 UJ 645 J 1120 J 569 J 394 J 1070 2000 1630 1820 2170 1700 1920
Selenium mg/kg 0.034 UJ 0.034 UJ 0.034 UJ 0.034 UJ 0.034 UJ 0.034 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Silver mg/kg 0.001 U 0.001 U 0.001 U 0.72 1.2 0.001 U 8.4 D 0.57 D 0.015 U 0.015 U 0.015 U 0.015 U
Sodium mg/kg 73.7 J 59.1 J 49.1 J 165 J 179 J 415 J 7.7 U 7.7 U 7.7 U 7.7 U 7.7 U 7.7 U
Thallium mg/kg 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Vanadium mg/kg 15 11.4 10.9 7.8 J 7.6 J 13.9 J 40.2 J 38.7 J 39.6 J 16 J 44.8 J 12.1 J
Zinc mg/kg 87.3 J 18.8 J 15.5 J 46.9 J 84.7 J 63.5 J 177 J 29.3 J 31.1 J 39.2 J 39.1 J 22.3 J

Aroclor-‐1016 ug/kg 6.9 U 6.4 U 6.3 U 6.2 U 6.1 U 6.1 U 26 U 19 U 19 U 18 U 19 U 18 U
Aroclor-‐1221 ug/kg 7.8 U 7.2 U 7.1 U 7 U 6.9 U 6.9 U 39 U 29 U 30 U 28 U 29 U 28 U
Aroclor-‐1232 ug/kg 11 U 11 U 10 U 10 U 10 U 10 U 27 U 20 U 21 U 20 U 20 U 19 U
Aroclor-‐1242 ug/kg 7 U 6.5 U 6.4 U 6.4 U 6.2 U 6.3 U 26 U 19 U 19 U 18 U 19 U 18 U
Aroclor-‐1248 ug/kg 7.2 U 6.7 U 6.5 U 6.5 U 6.3 U 6.4 U 15 U 11 U 11 U 11 U 11 U 10 U
Aroclor-‐1254 ug/kg 13 U 12 U 12 U 12 U 120 J 57 NJ 14 U 11 U 11 U 10 U 10 U 10 U
Aroclor-‐1260 ug/kg 8.3 U 7.7 U 7.6 U 7.5 U 7.3 U 7.4 U 100 5.8 U 5.8 U 5.5 U 5.6 U 5.4 U
Aroclor-‐1262 ug/kg 22 U 21 U 20 U 20 U 20 U 20 U 19 U 14 U 14 U 14 U 14 U 13 U
Aroclor-‐1268 ug/kg 18 U 17 U 16 U 16 U 16 U 16 U 9 U 6.8 U 6.8 U 6.5 U 6.6 U 6.4 U

4,4'-‐DDD ug/kg 39 J 23 J 0.9 U 0.9 UJ 4.1 J 4.5 J
4,4'-‐DDE ug/kg 2.4 J 0.92 U 0.92 UJ 0.9 UJ 5.1 NJ
4,4'-‐DDT ug/kg 9.7 J 1.4 U 1.4 U 1.4 UJ 1.3 UJ 4.5 NJ
Aldrin ug/kg 1.5 J 0.54 U 0.53 U 0.53 UJ 0.51 UJ 0.52 U
alpha-‐BHC ug/kg 0.49 U 0.46 U 0.44 U 0.44 UJ 0.43 UJ 0.44 U
alpha-‐Chlordane ug/kg 11 NJ 0.49 U 0.48 U 0.48 UJ 0.47 UJ 4.7 NJ
beta-‐BHC ug/kg 0.79 U 0.74 U 0.72 U 0.72 UJ 0.71 U
delta-‐BHC ug/kg 0.53 U 0.49 U 0.48 U 0.48 UJ 0.47 UJ 0.47 UJ
Dieldrin ug/kg 1 UJ 0.97 U 0.95 U 0.94 UJ 0.92 UJ 0.93 U
Endosulfan	  I ug/kg 0.48 U 0.44 U 0.43 U 0.43 UJ 0.42 UJ 0.42 U
Endosulfan	  II ug/kg 0.87 U 0.81 U 0.79 U 1 J 0.77 UJ 0.78 U
Endosulfan	  sulfate ug/kg 1.1 U 1 U 0.99 U 0.99 UJ 0.97 UJ 0.98 U
Endrin ug/kg 0.99 U 0.92 U 0.9 U 0.9 UJ 0.88 UJ 0.88 U
Endrin	  aldehyde ug/kg 1.5 U 1.4 U 1.3 U 1.3 UJ 1.3 UJ 1.3 U
Endrin	  ketone ug/kg 10 J 0.91 U 0.89 U 0.88 UJ 0.86 UJ 0.87 U
gamma-‐BHC	  (Lindane) ug/kg 0.48 U 0.44 U 0.43 U 0.43 UJ 0.42 UJ 0.42 U
gamma-‐Chlordane ug/kg 13 J 0.53 U 0.52 U 0.51 UJ 7.6 NJ
Heptachlor ug/kg 0.74 U 0.69 U 0.67 U 0.67 UJ 0.65 UJ 0.66 U
Heptachlor	  epoxide ug/kg 3.7 NJ 0.53 U 0.52 U 0.51 UJ 0.5 UJ 0.51 UJ
Methoxychlor ug/kg 4 U 3.9 U 3.9 UJ 13 J 3.8 UJ
Toxaphene ug/kg 79 U 74 U 72 U 71 UJ 70 UJ 70 U

Not	  Sampled Not	  Sampled Not	  Sampled

Not	  Sampled Not	  Sampled Not	  Sampled

45-‐58	  cm

BB-‐RM8.1A

0-‐25	  cm

BB-‐RM8.1A

Not	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  Sampled
Not	  Sampled

Not	  Sampled Not	  Sampled Not	  Sampled
Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled

Not	  Sampled Not	  Sampled Not	  Sampled

Not	  Sampled Not	  Sampled Not	  Sampled
Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled

Not	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled Not	  Sampled

Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled

Not	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled Not	  Sampled

Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled
Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled
Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled
Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled
Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled
Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled
Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled

Not	  SampledNot	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled Not	  Sampled

125-‐150	  cm

TRB-‐NEWBRUN

0-‐15	  cm

TRB-‐NEWBRUN

15-‐45	  cm

TRB-‐NEWBRUN TRB-‐ELSIE

0-‐15	  cm

TRB-‐ELSIE

15-‐32	  cm

BB-‐RM8.1A

25-‐55	  cm

BB-‐RM8.1A

55-‐74	  cm

BB-‐RM8.1A

74-‐102	  cm 102-‐125	  cm

BB-‐RM8.1A

Not	  Sampled Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled Not	  Sampled

Pesticides
Not	  Sampled
Not	  Sampled

TRB-‐SPRING

0-‐21	  cm

Core	  Location:

Sample	  Depth:

Metals	  and	  Cyanide

PCB	  Aroclors

Not	  Sampled Not	  Sampled Not	  Sampled

Not	  Sampled Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled
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Compound Units Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

45-‐58	  cm

BB-‐RM8.1A

0-‐25	  cm

BB-‐RM8.1A

125-‐150	  cm

TRB-‐NEWBRUN

0-‐15	  cm

TRB-‐NEWBRUN

15-‐45	  cm

TRB-‐NEWBRUN TRB-‐ELSIE

0-‐15	  cm

TRB-‐ELSIE

15-‐32	  cm

BB-‐RM8.1A

25-‐55	  cm

BB-‐RM8.1A

55-‐74	  cm

BB-‐RM8.1A

74-‐102	  cm 102-‐125	  cm

BB-‐RM8.1ATRB-‐SPRING

0-‐21	  cm

Core	  Location:

Sample	  Depth:

Metals	  and	  Cyanide
1,1'-‐Biphenyl ug/kg 36 U 34 U 33 U 33 U 32 UJ 32 U 17 U 13 U 13 U 12 U 12 U 12 U
1,2,4,5-‐Tetrachlorobenzene ug/kg 40 U 37 U 36 U 36 U 35 UJ 35 U 17 U 13 U 13 U 12 U 12 U 12 U
2,2'-‐Oxybis(1-‐chloropropane) ug/kg 49 U 46 U 45 U 44 U 43 UJ 44 U 20 U 15 U 15 U 15 U 15 U 14 U
2,3,4,6-‐Tetrachlorophenol ug/kg 56 U 52 U 51 U 51 U 50 UJ 50 U 24 U 18 U 18 U 17 U 17 U 17 U
2,4,5-‐Trichlorophenol ug/kg 40 U 37 U 36 U 36 U 35 UJ 35 U 41 U 31 U 31 U 30 U 30 U 29 U
2,4,6-‐Trichlorophenol ug/kg 38 U 35 U 35 U 34 U 34 UJ 34 U 17 U 13 U 13 U 12 U 12 U 12 U
2,4-‐Dichlorophenol ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 19 U 14 U 14 U 14 U 14 U 13 U
2,4-‐Dimethylphenol ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 34 U 26 U 26 U 25 U 25 U 24 U
2,4-‐Dinitrophenol ug/kg 40 UJ 37 UJ 36 UJ 36 UJ 35 UJ 35 U 22 U 17 U 17 U 16 U 16 U 16 U
2,4-‐Dinitrotoluene ug/kg 39 U 36 U 35 U 35 U 34 UJ 35 U 17 U 13 U 13 U 12 U 12 U 12 U
2,6-‐Dinitrotoluene ug/kg 39 U 36 U 35 U 35 U 34 UJ 34 U 16 U 12 U 12 U 12 U 12 U 12 U
2-‐Chloronaphthalene ug/kg 39 U 37 U 36 U 36 U 35 UJ 35 U 17 U 13 U 13 U 12 U 12 U 12 U
2-‐Chlorophenol ug/kg 35 U 32 U 32 U 31 U 31 UJ 31 U 17 U 13 U 13 U 12 U 12 U 12 U
2-‐Methylnaphthalene ug/kg 25 J 5.8 J 5.7 J 5.6 U 2.8 J 5.5 J 16 U 12 U 12 U 12 U 12 U 11 U
2-‐Methylphenol ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 20 U 15 U 15 U 15 U 15 U 14 U
2-‐Nitroaniline ug/kg 40 U 37 U 36 U 36 U 35 UJ 36 U 17 U 13 U 13 U 12 U 12 U 12 U
2-‐Nitrophenol ug/kg 39 U 36 U 35 U 35 U 34 UJ 35 U 16 U 12 U 12 U 12 U 12 U 11 U
3,3'-‐Dichlorobenzidine ug/kg 210 U 200 U 200 U 200 UJ 200 UJ 34 U 26 U 26 U 25 U 25 U 24 U
3-‐Nitroaniline ug/kg 81 U 75 U 73 U 73 U 71 UJ 72 U 17 U 13 U 13 U 12 U 12 U 12 U
4,6-‐Dinitro-‐2-‐methylphenol ug/kg 47 U 43 U 42 U 42 U 41 UJ 41 U 24 U 18 U 18 U 17 U 17 U 17 U
4-‐Bromophenyl-‐phenylether ug/kg 38 U 35 U 34 U 34 U 33 UJ 33 U 19 U 14 U 14 U 14 U 14 U 13 U
4-‐Chloro-‐3-‐methylphenol ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 17 U 13 U 13 U 12 U 12 U 12 U
4-‐Chloroaniline ug/kg 69 UJ 64 U 62 U 62 U 61 UJ 61 UJ 27 U 20 U 21 U 20 U 20 U 19 U
4-‐Chlorophenyl-‐phenylether ug/kg 36 U 34 U 33 U 33 U 32 UJ 32 U 20 U 15 U 15 U 15 U 15 U 14 U
4-‐Methylphenol ug/kg 130 U 120 U 120 U 120 U 120 UJ 120 U 19 U 14 U 14 U 14 U 14 U 13 U
4-‐Nitroaniline ug/kg 78 U 72 U 71 U 70 U 69 UJ 69 U 32 U 24 U 24 U 23 U 24 U 23 U
4-‐Nitrophenol ug/kg 38 UJ 35 UJ 34 UJ 34 U 33 UJ 34 U 17 U 13 U 13 U 12 U 12 U 12 U
Acenaphthene ug/kg 190 D 9.4 J 17 J 13 J 3.9 J 49 D 15 U 12 U 12 U 11 U 11 U 11 U
Acenaphthylene ug/kg 23 J 7.7 J 7.5 J 7.4 U 2.4 J 7.3 J 17 U 13 U 13 U 12 U 12 U 12 U
Acetophenone ug/kg 50 U 47 U 45 U 45 U 98 J 57 J 20 U 15 U 15 U 15 U 15 U 14 U
Anthracene ug/kg 510 27 J 40 J 67 22 J 150 D 20 U 15 U 15 U 15 U 15 U 14 U
Atrazine ug/kg 46 U 43 U 42 U 42 U 41 UJ 41 U 22 U 17 U 17 U 16 U 16 U 16 U
Benzaldehyde ug/kg 51 U 48 U 46 U 46 U 45 UJ 45 U 20 U 15 U 15 U 15 U 15 U 14 U
Benzo(a)anthracene ug/kg 2900 J 180 D 240 D 590 250 J 750 250 J 13 U 13 U 12 U 12 U 12 U
Benzo(a)pyrene ug/kg 2900 160 J 160 D 580 250 J 350 J 280 J 14 U 14 U 14 U 14 U 13 U
Benzo(b)fluoranthene ug/kg 6000 J 360 J 330 D 910 360 J 1100 480 18 U 18 U 17 U 17 U 17 U
Benzo(g,h,i)perylene ug/kg 1800 J 130 J 81 D 370 220 J 270 J 190 J 17 U 17 U 16 U 16 U 16 U
Benzo(k)fluoranthene ug/kg 5200 J 110 J 110 D 290 170 J 350 J 22 U 17 U 17 U 16 U 16 U 16 U
Bis(2-‐chloroethoxy)methane ug/kg 39 U 36 U 35 U 35 U 34 UJ 34 U 17 U 13 U 13 U 12 U 12 U 12 U
Bis(2-‐chloroethyl)ether ug/kg 48 U 45 U 44 U 44 U 43 UJ 43 U 16 U 12 U 12 U 11 U 12 U 11 U
Bis(2-‐ethylhexyl)phthalate ug/kg 220 J 93 U 91 U 96 J 88 UJ 89 U 49 U 37 U 37 U 36 U 36 U 35 U
Butylbenzylphthalate ug/kg 33 U 32 U 32 U 32 UJ 32 U 22 U 17 U 17 U 16 U 16 U 16 U
Caprolactam ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 27 U 20 U 21 U 20 U 20 U 19 U
Carbazole ug/kg 360 57 U 55 U 55 U 54 UJ 69 J 19 U 14 U 14 U 14 U 14 U 13 U
Chrysene ug/kg 3900 J 250 D 270 D 690 330 J 830 280 J 15 U 15 U 15 U 15 U 14 U
Dibenzo(a,h)anthracene ug/kg 600 33 J 25 J 96 61 J 59 J 58 J 15 U 15 U 15 U 15 U 14 U
Dibenzofuran ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 16 U 12 U 12 U 11 U 11 U 11 U
Diethylphthalate ug/kg 42 U 39 U 38 U 38 U 37 UJ 37 U 19 U 14 U 14 U 14 U 14 U 13 U
Dimethylphthalate ug/kg 43 U 40 U 39 U 39 U 38 UJ 38 U 17 U 13 U 13 U 12 U 12 U 12 U
Di-‐n-‐butylphthalate ug/kg 44 U 41 U 40 U 40 U 39 UJ 39 U 22 U 17 U 17 U 16 U 16 U 16 U
Di-‐n-‐octylphthalate ug/kg 47 U 44 U 43 U 43 U 42 UJ 42 U 29 U 22 U 22 U 21 U 21 U 20 U
Fluoranthene ug/kg 5400 E 310 J 570 1100 360 J 1400 470 13 U 13 U 12 U 12 U 12 U
Fluorene ug/kg 280 D 20 J 30 J 22 J 7.5 J 69 D 15 U 12 U 12 U 11 U 11 U 11 U
Hexachlorobenzene ug/kg 43 U 40 U 39 U 38 U 38 UJ 38 U 17 U 13 U 13 U 12 U 12 U 12 U
Hexachlorobutadiene ug/kg 37 U 34 U 33 U 33 U 32 UJ 32 U 15 U 12 U 12 U 11 U 11 U 11 U
Hexachlorocyclopentadiene ug/kg 39 UJ 36 UJ 35 UJ 35 UJ 34 UJ 35 UJ 17 U 13 U 13 U 12 U 12 U 12 U
Hexachloroethane ug/kg 37 U 34 U 33 U 33 U 33 UJ 33 U 15 U 11 U 11 U 11 U 11 U 11 U
Indeno(1,2,3-‐cd)pyrene ug/kg 2500 J 190 J 140 D 570 250 J 280 J 200 J 15 U 15 U 15 U 15 U 14 U
Isophorone ug/kg 42 U 39 U 38 U 38 U 37 UJ 37 U 16 U 12 U 12 U 12 U 12 U 11 U
Naphthalene ug/kg 4.9 JDB 4.6 J 4.4 U 4.4 U 0.43 UJ 4.4 U 17 U 12 U 12 U 12 U 12 U 12 U
Nitrobenzene ug/kg 230 U 210 U 200 U 200 U 200 UJ 200 U 19 U 14 U 14 U 14 U 14 U 13 U
N-‐Nitroso-‐di-‐n-‐propylamine ug/kg 58 U 54 U 52 U 52 U 51 UJ 51 U 17 U 12 U 12 U 12 U 12 U 12 U
N-‐Nitrosodiphenylamine ug/kg 150 U 140 U 130 U 130 U 130 UJ 130 U 19 U 14 U 14 U 14 U 14 U 13 U
Pentachlorophenol ug/kg 78 UJ 73 UJ 71 UJ 71 U 6.9 UJ 69 U 24 U 18 U 18 U 17 U 17 U 17 U
Phenanthrene ug/kg 3300 210 D 360 430 140 J 870 200 J 15 U 15 U 15 U 15 U 14 U
Phenol ug/kg 37 U 35 U 34 U 34 U 33 UJ 33 U 16 U 12 U 12 U 12 U 12 U 11 U
Pyrene ug/kg 7800 J 340 J 330 J 1000 430 J 1300 J 490 14 U 14 U 14 U 14 U 13 U

SVOCs
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Compound Units Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

45-‐58	  cm

BB-‐RM8.1A

0-‐25	  cm

BB-‐RM8.1A

125-‐150	  cm

TRB-‐NEWBRUN

0-‐15	  cm

TRB-‐NEWBRUN

15-‐45	  cm

TRB-‐NEWBRUN TRB-‐ELSIE

0-‐15	  cm

TRB-‐ELSIE

15-‐32	  cm

BB-‐RM8.1A

25-‐55	  cm

BB-‐RM8.1A

55-‐74	  cm

BB-‐RM8.1A

74-‐102	  cm 102-‐125	  cm

BB-‐RM8.1ATRB-‐SPRING

0-‐21	  cm

Core	  Location:

Sample	  Depth:

Metals	  and	  Cyanide
1,1,1-‐Trichloroethane ug/kg 0.57 U 0.43 U 0.55 U 0.43 U 0.43 U 0.49 U
1,1,2,2-‐Tetrachloroethane ug/kg 0.59 U 0.44 U 0.56 U 0.44 U 0.44 U 0.51 U
1,1,2-‐Trichloro-‐1,2,2-‐trifluoroethane ug/kg 1.3 U 0.98 U 1.2 U 0.97 U 0.97 U 1.1 U
1,1,2-‐Trichloroethane ug/kg 0.48 U 0.37 U 0.46 U 0.36 U 0.36 U 0.42 U
1,1-‐Dichloroethane ug/kg 0.66 U 0.5 U 0.63 U 0.5 U 0.5 U 0.57 U
1,1-‐Dichloroethene ug/kg 1.5 U 1.1 U 1.4 U 1.1 U 1.1 U 1.3 U
1,2,3-‐Trichlorobenzene ug/kg 0.62 U 0.47 U 0.59 U 0.46 U 0.46 U 0.53 U
1,2,4-‐Trichlorobenzene ug/kg 0.78 U 0.59 U 0.75 U 0.58 U 0.58 U 0.67 U
1,2-‐Dibromo-‐3-‐chloropropane ug/kg 1.4 U 1.1 U 1.4 U 1.1 U 1.1 U 1.2 U
1,2-‐Dibromoethane ug/kg 0.41 U 0.31 U 0.39 U 0.31 U 0.31 U 0.36 U
1,2-‐Dichlorobenzene ug/kg 0.48 U 0.37 U 0.46 U 0.36 U 0.36 U 0.42 U
1,2-‐Dichloroethane ug/kg 0.51 U 0.39 U 0.49 U 0.39 U 0.39 U 0.44 U
1,2-‐Dichloropropane ug/kg 0.97 U 0.73 U 0.93 U 0.73 U 0.73 U 0.84 U
1,3-‐Dichlorobenzene ug/kg 0.5 U 0.38 U 0.48 U 0.37 U 0.37 U 0.43 U
1,4-‐Dichlorobenzene ug/kg 0.6 U 0.46 U 0.58 U 0.45 U 0.45 U 0.52 U
2-‐Butanone ug/kg 40 1.8 U 2.3 U 1.8 U 1.8 U 2.1 U
2-‐Hexanone ug/kg 1.7 U 1.3 U 1.6 U 1.2 U 1.2 U 1.4 U
4-‐Methyl-‐2-‐pentanone ug/kg 1.8 U 1.4 U 1.7 U 1.4 U 1.4 U 1.6 U
Acetone ug/kg 86 3.3 U 4.2 U 3.3 U 3.3 U 3.8 U
Benzene ug/kg 0.82 U 0.62 U 0.79 U 0.62 U 0.62 U 0.71 U
Bromochloromethane ug/kg 0.71 U 0.53 U 0.68 U 0.53 U 0.53 U 0.61 U
Bromodichloromethane ug/kg 0.48 U 0.37 U 0.46 U 0.36 U 0.36 U 0.42 U
Bromoform ug/kg 0.5 U 0.38 U 0.48 U 0.37 U 0.37 U 0.43 U
Bromomethane ug/kg 1.9 U 1.4 U 1.8 U 1.4 U 1.4 U 1.6 U
Carbon	  Disulfide ug/kg 1.4 J 0.44 U 0.56 U 0.44 U 0.44 U 0.59 J
Carbon	  tetrachloride ug/kg 0.59 U 0.44 U 0.56 U 0.44 U 0.44 U 0.51 U
Chlorobenzene ug/kg 0.54 U 0.41 U 0.52 U 0.41 U 0.41 U 0.47 U
Chloroethane ug/kg 1.3 U 0.96 U 1.2 U 0.95 U 0.95 U 1.1 U
Chloroform ug/kg 0.59 U 0.44 U 0.56 U 0.44 U 0.44 U 0.51 U
Chloromethane ug/kg 1.1 U 0.83 U 1.1 U 0.83 U 0.83 U 0.95 U
cis-‐1,2-‐Dichloroethene ug/kg 0.73 U 0.56 U 0.7 U 0.55 U 0.55 U 39
cis-‐1,3-‐Dichloropropene ug/kg 0.68 U 0.51 U 0.65 U 0.51 U 0.51 U 0.58 U
Cyclohexane ug/kg 0.53 U 0.4 U 0.51 U 0.4 U 0.4 U 0.46 U
Dibromochloromethane ug/kg 0.46 U 0.34 U 0.44 U 0.34 U 0.34 U 0.39 U
Dichlorodifluoromethane ug/kg 0.65 U 0.49 U 0.62 U 0.48 U 0.48 U 0.56 U
Ethylbenzene ug/kg 0.6 U 0.46 U 0.58 U 0.45 U 0.45 U 0.52 U
Isopropylbenzene ug/kg 0.53 U 0.4 U 0.51 U 0.4 U 0.4 U 0.46 U
m,p-‐Xylene ug/kg 0.54 U 0.41 U 0.52 U 0.41 U 0.41 U 0.47 U
Methyl	  acetate ug/kg 1.6 U 1.2 U 1.5 U 1.2 U 1.2 U 1.4 U
Methyl	  tert-‐butyl	  ether ug/kg 0.37 U 0.28 U 0.35 U 0.28 U 0.28 U 0.32 U
Methylcyclohexane ug/kg 0.59 U 0.44 U 0.56 U 0.44 U 0.44 U 0.51 U
Methylene	  chloride ug/kg 0.93 U 0.7 U 0.89 U 0.69 U 0.69 U 0.8 U
o-‐Xylene ug/kg 0.48 U 0.37 U 0.46 U 0.36 U 0.36 U 0.42 U
Styrene ug/kg 0.46 U 0.34 U 0.44 U 0.34 U 0.34 U 0.39 U
Tetrachloroethene ug/kg 0.62 U 0.47 U 0.59 U 0.46 U 0.46 U 0.53 U
Toluene ug/kg 0.62 U 0.47 U 0.59 U 0.46 U 0.46 U 0.53 U
trans-‐1,2-‐Dichloroethene ug/kg 0.69 U 0.52 U 0.66 U 0.52 U 0.52 U 0.6 U
trans-‐1,3-‐Dichloropropene ug/kg 0.94 U 0.71 U 0.9 U 0.71 U 0.7 U 0.81 U
Trichloroethene ug/kg 0.57 U 0.43 U 0.55 U 1.2 J 0.43 U 0.49 U
Trichlorofluoromethane ug/kg 0.62 U 0.47 U 0.59 U 0.46 U 0.46 U 0.53 U
Vinyl	  chloride ug/kg 0.94 U 0.71 U 0.9 U 0.71 U 0.7 U 0.81 U

Total	  Organic	  Carbon mg/kg 8330 7430 133 J 1550 1810 2890 36900 1490 141 122 725 168
Percent	  Moisture % 22.3 18.8 17.6 18.4 15.9 13.7 45.4 20.3 19.6 18.2 16.3 19.7

Result	  values qualified with "E" indicate result	  values exceeding the highest	  standard used during the initial calibration of the analytical instrument	  for that	  specific compound.
Result	  values qualified with "B" indicate probable blank contamination.
Result	  values qualified with "D" indicate reanalysis of sample or extract	  with a	  dilution factor greater than 1.0.
Result	  values qualified with "M" indicate percent	  moisture of sample was greater than 50%.
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Compound Units

Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Cyanide mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

Aroclor-‐1016 ug/kg
Aroclor-‐1221 ug/kg
Aroclor-‐1232 ug/kg
Aroclor-‐1242 ug/kg
Aroclor-‐1248 ug/kg
Aroclor-‐1254 ug/kg
Aroclor-‐1260 ug/kg
Aroclor-‐1262 ug/kg
Aroclor-‐1268 ug/kg

4,4'-‐DDD ug/kg
4,4'-‐DDE ug/kg
4,4'-‐DDT ug/kg
Aldrin ug/kg
alpha-‐BHC ug/kg
alpha-‐Chlordane ug/kg
beta-‐BHC ug/kg
delta-‐BHC ug/kg
Dieldrin ug/kg
Endosulfan	  I ug/kg
Endosulfan	  II ug/kg
Endosulfan	  sulfate ug/kg
Endrin ug/kg
Endrin	  aldehyde ug/kg
Endrin	  ketone ug/kg
gamma-‐BHC	  (Lindane) ug/kg
gamma-‐Chlordane ug/kg
Heptachlor ug/kg
Heptachlor	  epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

Pesticides

Core	  Location:

Sample	  Depth:

Metals	  and	  Cyanide

PCB	  Aroclors

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

5830 8300 9350 J 18000 J 7050 4820 7640 8440 6430 4570 9090 9590
0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ 0.038 UJ
3.3 D 5 D 3.4 J 8.4 J 1.9 D 0.75 D 1.8 D 1.8 D 2.6 D 0.44 J 2.4 D 0.65 D
18.5 D 25.8 D 142 J 292 J 22.6 D 39.9 D 59.9 D 126 D 95.8 D 33.4 D 87 D 49.3 D
0.025 U 0.49 D 0.025 UJ 1.1 J 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
0.063 J 0.15 J 11.7 J 44 J 0.28 J 2.1 D 7.2 D 13.8 D 11.9 D 1.9 D 9.9 D 1.7 D
1380 J 1740 J 4070 J 5320 J 1370 J 1220 J 2780 J 2420 J 1930 J 962 J 2220 J 1780 J
8.5 J 11.9 J 20.5 J 66.5 J 11.1 J 8.3 J 15.3 J 17 J 15 J 9.3 J 18.2 J 12.9 J
5.3 D 6.9 D 8.4 J 16.2 J 6.2 D 3.8 D 6.7 D 5.6 D 7 D 4.3 D 6.2 D 5.9 D
6.8 D 9 D 49.6 J 151 J 7.9 D 8.4 D 25.6 D 23.8 D 16.2 D 9 D 33.7 D 14.3 D

0.062 U 0.062 U 0.062 UJ 0.062 UJ 0.062 U 0.062 U 0.062 U 0.062 U 0.062 U 0.062 U 0.062 U 0.062 U
16000 22100 D 18000 J 29100 J 14400 8780 15500 9040 8910 8530 10900 12500
4.3 D 6.9 D 92.4 J 437 J 7 D 22.1 D 68.6 D 66.5 D 35 D 19.3 D 98.6 D 17.1 D
3510 5310 3470 J 5800 J 3650 2100 2900 2600 2560 2210 2890 3830
78.1 D 94.9 D 150 J 127 J 75.1 D 74.9 D 66.7 D 57.3 D 66.5 D 51 D 58.6 D 72.9 D
0.0022 U 0.0022 U 0.0022 UJ 0.58 J 0.12 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U
11.9 D 16.9 D 26.4 J 82.5 J 13.9 D 8.7 D 18.4 D 27.6 D 30.7 D 9.6 D 24.6 D 14.8 D
1180 J 2010 J 1390 J 2240 J 1530 J 922 J 1290 J 1090 J 1090 J 941 J 1280 J 1700 J
0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.015 U 0.015 U 4.4 J 20.8 J 0.015 U 0.015 U 1.3 D 5.5 D 2.1 D 0.015 U 3.9 D 1 D
7.7 U 7.7 U 7.7 UJ 7.7 UJ 7.7 U 7.7 U 7.7 U 7.7 U 7.7 U 7.7 U 7.7 U 7.7 U

0.006 U 0.006 U 0.006 UJ 0.006 UJ 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
14.3 J 19.3 J 22.4 J 42 J 13.8 J 7.3 J 12.1 J 18.2 J 15.2 J 9.1 J 16.2 J 15.2 J
28.6 J 34.8 J 248 J 526 J 34.2 J 60.1 J 135 J 72.5 J 57.3 J 62.5 J 133 J 39.8 J

18 U 18 U 30 U 31 U 19 U 19 U 22 U 22 U 19 U 19 U 23 U 20 U
28 U 27 U 47 U 48 U 30 U 29 U 34 U 34 U 30 U 29 U 35 U 30 U
20 U 19 U 32 U 34 U 21 U 20 U 24 U 24 U 21 U 20 U 24 U 21 U
18 U 18 U 30 U 31 U 19 U 19 U 22 U 22 U 19 U 19 U 23 U 20 U
10 U 10 U 17 U 18 U 11 U 11 U 13 U 13 U 11 U 11 U 13 U 11 U
10 U 9.9 U 100 JN 390 J 11 U 11 U 59 91 11 U 10 U 150 J 11 U
5.5 U 5.4 U 9.1 U 300 5.8 U 5.7 U 6.7 U 30 J 5.8 U 5.7 U 110 5.9 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
6.5 U 6.3 U 11 U 11 U 6.8 U 6.8 U 7.9 U 7.8 U 6.8 U 6.7 U 8 U 6.9 U
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Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled Not	  Sampled

Not	  Sampled Not	  Sampled
Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled Not	  SampledNot	  Sampled Not	  Sampled

BB-‐RM8.1A

150-‐170	  cm

BB-‐RM8.1A

170-‐193	  cm

BB-‐RM8.3B

50-‐73	  cm

BB-‐RM8.3A

64-‐80	  cm

BB-‐RM8.3B

0-‐23	  cm

BB-‐RM8.3B

23-‐50	  cm

BB-‐RM8.3A

0-‐30	  cm

BB-‐RM8.3A

30-‐44	  cm

BB-‐RM8.3A

44-‐64	  cm

BB-‐RM8.1B

0-‐20	  cm

BB-‐RM8.1B

20-‐48	  cm

BB-‐RM8.1B

48-‐77	  cm

Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled Not	  Sampled
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Compound Units

Core	  Location:

Sample	  Depth:

Metals	  and	  Cyanide
1,1'-‐Biphenyl ug/kg
1,2,4,5-‐Tetrachlorobenzene ug/kg
2,2'-‐Oxybis(1-‐chloropropane) ug/kg
2,3,4,6-‐Tetrachlorophenol ug/kg
2,4,5-‐Trichlorophenol ug/kg
2,4,6-‐Trichlorophenol ug/kg
2,4-‐Dichlorophenol ug/kg
2,4-‐Dimethylphenol ug/kg
2,4-‐Dinitrophenol ug/kg
2,4-‐Dinitrotoluene ug/kg
2,6-‐Dinitrotoluene ug/kg
2-‐Chloronaphthalene ug/kg
2-‐Chlorophenol ug/kg
2-‐Methylnaphthalene ug/kg
2-‐Methylphenol ug/kg
2-‐Nitroaniline ug/kg
2-‐Nitrophenol ug/kg
3,3'-‐Dichlorobenzidine ug/kg
3-‐Nitroaniline ug/kg
4,6-‐Dinitro-‐2-‐methylphenol ug/kg
4-‐Bromophenyl-‐phenylether ug/kg
4-‐Chloro-‐3-‐methylphenol ug/kg
4-‐Chloroaniline ug/kg
4-‐Chlorophenyl-‐phenylether ug/kg
4-‐Methylphenol ug/kg
4-‐Nitroaniline ug/kg
4-‐Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Acetophenone ug/kg
Anthracene ug/kg
Atrazine ug/kg
Benzaldehyde ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Bis(2-‐chloroethoxy)methane ug/kg
Bis(2-‐chloroethyl)ether ug/kg
Bis(2-‐ethylhexyl)phthalate ug/kg
Butylbenzylphthalate ug/kg
Caprolactam ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethylphthalate ug/kg
Dimethylphthalate ug/kg
Di-‐n-‐butylphthalate ug/kg
Di-‐n-‐octylphthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno(1,2,3-‐cd)pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-‐Nitroso-‐di-‐n-‐propylamine ug/kg
N-‐Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

SVOCs
Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

BB-‐RM8.1A

150-‐170	  cm

BB-‐RM8.1A

170-‐193	  cm

BB-‐RM8.3B

50-‐73	  cm

BB-‐RM8.3A

64-‐80	  cm

BB-‐RM8.3B

0-‐23	  cm

BB-‐RM8.3B

23-‐50	  cm

BB-‐RM8.3A

0-‐30	  cm

BB-‐RM8.3A

30-‐44	  cm

BB-‐RM8.3A

44-‐64	  cm

BB-‐RM8.1B

0-‐20	  cm

BB-‐RM8.1B

20-‐48	  cm

BB-‐RM8.1B

48-‐77	  cm

12 U 12 U 20 U 21 U 13 U 13 U 15 U 14 U 13 U 12 U 15 U 13 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 12 U 15 U 13 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
17 U 17 U 28 U 29 U 18 U 18 U 21 U 21 U 18 U 18 U 21 U 18 U
29 U 29 U 49 U 50 U 31 U 31 U 36 U 35 U 31 U 30 U 36 U 31 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
24 U 24 U 40 U 42 U 26 U 26 U 30 U 30 U 26 U 25 U 30 U 26 U
16 U 15 U 26 UJ 27 UJ 17 UJ 17 UJ 19 UJ 19 UJ 17 UJ 16 UJ 20 UJ 17 UJ
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
12 U 11 U 19 U 20 U 12 U 12 U 14 U 14 U 12 U 12 U 15 U 13 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 12 U 15 U 13 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
11 U 11 U 19 U 20 U 12 U 12 U 14 U 14 U 12 U 12 U 14 U 12 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
12 U 11 U 19 U 20 U 12 U 12 U 14 U 14 U 12 U 12 U 14 U 12 U
24 U 24 U 40 U 42 U 26 U 26 U 30 U 30 U 26 U 25 U 30 U 26 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
17 U 17 U 28 U 29 U 18 U 18 U 21 U 21 U 18 U 18 U 21 U 18 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
19 U 19 U 32 U 34 U 21 U 20 U 24 U 24 U 21 U 20 U 24 U 21 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
23 U 23 U 38 U 40 U 25 U 24 U 28 U 28 U 24 U 24 U 29 U 25 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
11 U 11 U 18 U 19 U 12 U 12 U 14 U 13 U 12 U 11 U 14 U 12 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
16 U 15 U 26 U 27 U 17 U 17 U 19 U 19 U 17 U 16 U 20 U 17 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
12 U 12 U 540 820 13 U 13 U 210 J 170 J 13 U 13 U 15 U 13 U
13 U 13 U 630 930 14 U 14 U 200 J 170 J 14 U 14 U 130 J 14 U
17 U 17 U 1100 1500 18 U 190 J 390 280 170 J 18 U 210 J 110 J
16 U 15 U 430 510 17 U 17 U 120 J 19 U 17 U 16 U 20 U 17 U
16 U 15 U 420 650 17 U 17 U 19 U 19 U 17 U 16 U 20 U 17 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 14 U 13 U 12 U 15 U 13 U
11 U 11 U 19 U 19 U 12 U 12 U 14 U 14 U 12 U 12 U 14 U 12 U
35 U 35 U 720 4700 E 37 U 170 J 430 1400 330 36 U 400 38 U
16 U 15 U 26 U 27 U 17 U 17 U 19 U 19 U 17 U 16 U 20 U 17 U
19 U 19 U 32 U 34 U 21 U 20 U 24 U 24 U 21 U 20 U 24 U 21 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
15 U 14 U 700 850 15 U 120 J 240 J 170 J 15 U 15 U 130 J 16 U
15 U 14 U 24 U 25 U 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
11 U 11 U 19 U 19 U 12 U 12 U 14 U 14 U 12 U 12 U 14 U 12 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
16 U 15 U 26 U 27 U 17 U 17 U 19 U 19 U 17 U 16 U 20 U 17 U
21 U 20 U 34 UJ 36 UJ 22 UJ 22 UJ 25 UJ 25 UJ 22 UJ 21 UJ 26 UJ 22 UJ
12 U 12 U 1100 1400 13 U 170 J 410 320 170 J 13 U 210 J 13 U
11 U 11 U 18 U 19 U 12 U 11 U 13 U 13 U 12 U 11 U 14 U 12 U
12 U 12 U 20 U 21 U 13 U 13 U 15 U 15 U 13 U 13 U 15 U 13 U
11 U 11 U 18 U 19 U 12 U 12 U 14 U 13 U 12 U 11 U 14 U 12 U
12 UJ 12 UJ 20 UJ 21 UJ 13 UJ 13 UJ 15 UJ 15 UJ 13 UJ 13 UJ 15 UJ 13 UJ
11 U 10 U 18 U 18 U 11 U 11 U 13 U 13 U 11 U 11 U 13 U 11 U
15 U 14 U 460 550 15 U 15 U 140 J 18 U 15 U 15 U 18 U 16 U
11 U 11 U 19 U 20 U 12 U 12 U 14 U 14 U 12 U 12 U 14 U 12 U
12 U 12 U 20 U 20 U 13 U 12 U 14 U 14 U 12 U 12 U 15 U 13 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
12 U 12 U 20 U 20 U 13 U 12 U 14 U 14 U 12 U 12 U 15 U 13 U
13 U 13 U 22 U 23 U 14 U 14 U 16 U 16 U 14 U 14 U 17 U 14 U
17 U 17 U 28 U 29 U 18 U 18 U 21 U 21 U 18 U 18 U 21 U 18 U
15 U 14 U 400 440 15 U 15 U 18 U 18 U 15 U 15 U 18 U 16 U
12 U 11 U 19 U 20 U 12 U 12 U 14 U 14 U 12 U 12 U 14 U 12 U
13 U 13 U 1200 2600 14 U 200 J 500 470 250 14 U 310 130 J
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Compound Units

Core	  Location:

Sample	  Depth:

Metals	  and	  Cyanide
1,1,1-‐Trichloroethane ug/kg
1,1,2,2-‐Tetrachloroethane ug/kg
1,1,2-‐Trichloro-‐1,2,2-‐trifluoroethane ug/kg
1,1,2-‐Trichloroethane ug/kg
1,1-‐Dichloroethane ug/kg
1,1-‐Dichloroethene ug/kg
1,2,3-‐Trichlorobenzene ug/kg
1,2,4-‐Trichlorobenzene ug/kg
1,2-‐Dibromo-‐3-‐chloropropane ug/kg
1,2-‐Dibromoethane ug/kg
1,2-‐Dichlorobenzene ug/kg
1,2-‐Dichloroethane ug/kg
1,2-‐Dichloropropane ug/kg
1,3-‐Dichlorobenzene ug/kg
1,4-‐Dichlorobenzene ug/kg
2-‐Butanone ug/kg
2-‐Hexanone ug/kg
4-‐Methyl-‐2-‐pentanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromochloromethane ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon	  Disulfide ug/kg
Carbon	  tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-‐1,2-‐Dichloroethene ug/kg
cis-‐1,3-‐Dichloropropene ug/kg
Cyclohexane ug/kg
Dibromochloromethane ug/kg
Dichlorodifluoromethane ug/kg
Ethylbenzene ug/kg
Isopropylbenzene ug/kg
m,p-‐Xylene ug/kg
Methyl	  acetate ug/kg
Methyl	  tert-‐butyl	  ether ug/kg
Methylcyclohexane ug/kg
Methylene	  chloride ug/kg
o-‐Xylene ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-‐1,2-‐Dichloroethene ug/kg
trans-‐1,3-‐Dichloropropene ug/kg
Trichloroethene ug/kg
Trichlorofluoromethane ug/kg
Vinyl	  chloride ug/kg

Total	  Organic	  Carbon mg/kg
Percent	  Moisture %

Result	  values qualified with "E" indicate result	  values exceeding the highest	  standard used during the initial calibration of the analytical instrument	  for that	  specific compound.
Result	  values qualified with "B" indicate probable blank contamination.
Result	  values qualified with "D" indicate reanalysis of sample or extract	  with a	  dilution factor greater than 1.0.
Result	  values qualified with "M" indicate percent	  moisture of sample was greater than 50%.

VOCs

TOC	  and	  Percent	  Moisture

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

BB-‐RM8.1A

150-‐170	  cm

BB-‐RM8.1A

170-‐193	  cm

BB-‐RM8.3B

50-‐73	  cm

BB-‐RM8.3A

64-‐80	  cm

BB-‐RM8.3B

0-‐23	  cm

BB-‐RM8.3B

23-‐50	  cm

BB-‐RM8.3A

0-‐30	  cm

BB-‐RM8.3A

30-‐44	  cm

BB-‐RM8.3A

44-‐64	  cm

BB-‐RM8.1B

0-‐20	  cm

BB-‐RM8.1B

20-‐48	  cm

BB-‐RM8.1B

48-‐77	  cm

158 700 46600 M 54200 M 727 4110 17800 24300 9850 1240 11100 1680
17.5 15.3 56.7 53.5 21 18.2 34.1 30.9 26.8 19.7 32.3 21

Notes:
Non-‐detected	  values	  (i.e.,	  "U"	  or	  "UJ"	  qualified)	  are	  presented	  as	  the	  Method	  Detection	  Limit.
Field	  duplicate	  samples	  are	  not	  presented.
Pesticides	  and	  VOCs	  were	  not	  analyzed	  for	  samples	  collected	  at	  River	  Mile	  8.1	  and	  8.3.
Result	  values	  qualified	  with	  "U"	  indicate	  the	  compound	  was	  analyzed	  for	  but	  not	  detected.
Result	  values	  qualified	  with	  "J"	  indicate	  the	  result	  is	  estimated.
Result	  values	  qualified	  with	  "N"	  indicate	  presumed	  evidence	  of	  a	  TIC	  (Tentaviely	  Identified	  Compound).
Result	  values	  qualified	  with	  "E"	  indicate	  result	  values	  exceeding	  the	  highest	  standard	  used	  during	  the	  initial	  calibration	  of	  the	  analytical	  instrument	  for	  that	  specific	  compound.	  
Result	  values	  qualified	  with	  "B"	  indicate	  probable	  blank	  contamination.
Result	  values	  qualified	  with	  "D"	  indicate	  reanalysis	  of	  sample	  or	  extract	  with	  a	  dilution	  factor	  greater	  than	  1.0.
Result	  values	  qualified	  with	  "M"	  indicate	  percent	  moisture	  of	  sample	  was	  greater	  than	  50%.
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Bound Brook OU4 RI/FS Page 1 of 4  2014

Event 1 Event 2 Event 1 Event 2 Event 1 Event 2 Event 1 Event 2 Event 1 Event 2
1,1,1-Trichloroethane ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 UE 0.8 U 0.8 UE 0.8 U
1,1,2,2-Tetrachloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,1-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 3 J 2 J 1 U 1 U
1,1-Dichloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,2,3-Trichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromoethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dioxane ug/L 70 U 70 U 70 U 70 U 70 U 70 U 70 U 70 U 70 U 70 U
Benzene ug/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane ug/L 1 UE 1 UE 1 UE 1 UE 1 UE 1 UE 1 U 1 UE 1 U 1 UE
Carbon Disulfide ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 UE 1 U 1 UE 1 U
Chlorobenzene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloroethane ug/L 1 UE 1 UE 1 UE 1 UE 1 UE 1 UE 1 U 1 UE 1 U 1 UE
Chloroform ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 490 410 120 8 
cis-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Dibromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane ug/L 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE
Ethylbenzene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Freon 113 ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Isopropylbenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Acetate ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylcyclohexane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
m-Xylene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
o-Xylene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Styrene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene ug/L 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
trans-1,2-Dichloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 4 J 2 J 0.8 U 0.8 U
trans-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 UE 2 U 2 UE 2 U
Vinyl Chloride ug/L 1 U 1 U 1 U 1 U 1 U 1 U 380 290 64 3 J

PW04
Compound Units

PW01 PW02 PW03 PW05
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Event 1 Event 2 Event 1 Event 2 Event 1 Event 2 Event 1 Event 2 Event 1 Event 2
1,1,1-Trichloroethane ug/L 0.8 UE 0.8 U 0.8 UE 0.8 U 0.8 UE 0.8 U 0.8 UE 0.8 U 0.8 U 0.8 U
1,1,2,2-Tetrachloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,1-Dichloroethane ug/L 1 J 1 U 1 J 1 U 1 U 1 U 1 U 1 U 2 J 2 J
1,1-Dichloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 2 J 0.8 U 2 J 0.8 U 4 J 0.8 U
1,2,3-Trichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromoethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene ug/L 3 J 4 J 1 J 3 J 1 U 1 U 1 U 1 U 1 U 3 J
1,4-Dioxane ug/L 70 U 70 U 70 U 70 U 70 U 70 U 70 U 70 U 70 U 70 U
Benzene ug/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 J 0.5 U 0.5 J 0.5 U 0.5 U
Bromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane ug/L 1 U 1 UE 1 U 1 UE 1 U 1 UE 1 U 1 UE 1 UE 1 UE
Carbon Disulfide ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride ug/L 1 UE 1 U 1 UE 1 U 1 UE 1 U 1 UE 1 U 1 U 1 U
Chlorobenzene ug/L 1 J 0.9 J 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloroethane ug/L 1 U 1 UE 1 U 1 UE 1 U 1 UE 1 U 1 UE 1 UE 1 UE
Chloroform ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene ug/L 17 39 3 J 6 1700 E 86 E 1400 E 750 E 1300 290 
cis-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Dibromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane ug/L 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE
Ethylbenzene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Freon 113 ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Isopropylbenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Acetate ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylcyclohexane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride ug/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
m-Xylene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
o-Xylene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Styrene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene ug/L 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
trans-1,2-Dichloroethene ug/L 0.9 J 0.8 U 0.8 U 0.8 U 5 J 1 J 4 J 4 J 8 3 J
trans-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane ug/L 2 UE 2 U 2 UE 2 U 2 UE 2 U 2 UE 2 U 2 U 2 U
Vinyl Chloride ug/L 110 42 10 17 680 720 510 1700 350 440 

PW06 PW07 PW08
PW88

(duplicate of PW08)
Compound Units

PW09
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Event 1 Event 2 Event 1 Event 2 Event 1 Event 2 Event 1 Event 2 Event 1 Event 2
1,1,1-Trichloroethane ug/L 2 U 0.8 U 0.8 UE 0.8 U 4 UE 0.8 U 0.8 UE 0.8 U 0.8 UE 0.8 U
1,1,2,2-Tetrachloroethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane ug/L 2 U 1 J 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,1-Dichloroethane ug/L 3 J 3 J 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene ug/L 12 J 11 8 4 J 10 J 5 J 0.8 U 0.8 U 0.8 U 0.8 U
1,2,3-Trichlorobenzene ug/L 3 U 1 J 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene ug/L 3 U 4 J 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane ug/L 5 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromoethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene ug/L 3 U 3 J 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
1,4-Dioxane ug/L 180 U 70 U 70 U 70 U 350 U 70 U 70 U 70 U 70 U 70 U
Benzene ug/L 1 U 0.5 U 2 J 1 J 5 J 2 J 0.5 U 0.5 U 0.5 U 0.5 U
Bromochloromethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Bromoform ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Bromomethane ug/L 3 UE 1 UE 1 U 1 UE 5 U 1 UE 1 U 1 UE 1 U 1 UE
Carbon Disulfide ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride ug/L 3 U 1 U 1 UE 1 U 5 UE 1 U 1 UE 1 U 1 UE 1 U
Chlorobenzene ug/L 2 U 1 J 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloroethane ug/L 3 UE 1 UE 1 U 1 UE 5 U 1 UE 1 U 1 UE 1 U 1 UE
Chloroform ug/L 2 U 0.8 U 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloromethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene ug/L 2800 2100 2800 2100 4000 2400 15 11 14 5 
cis-1,3-Dichloropropene ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane ug/L 5 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U 2 U 2 U
Dibromochloromethane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane ug/L 5 UE 2 UE 2 UE 2 UE 10 UE 2 UE 2 UE 2 UE 2 UE 2 UE
Ethylbenzene ug/L 2 U 0.8 U 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Freon 113 ug/L 5 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U 2 U 2 U
Isopropylbenzene ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Methyl Acetate ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Methylcyclohexane ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride ug/L 5 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U 2 U 2 U
m-Xylene ug/L 2 U 0.8 U 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
o-Xylene ug/L 2 U 0.8 U 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Styrene ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene ug/L 2 U 0.8 U 0.8 U 0.8 U 4 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene ug/L 2 U 0.7 U 0.7 U 0.7 U 4 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
trans-1,2-Dichloroethene ug/L 8 J 9 19 13 18 J 16 0.8 U 0.8 U 0.8 U 0.8 U
trans-1,3-Dichloropropene ug/L 3 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene ug/L 3 U 1 U 1 J 1 U 12 J 1 U 7 5 J 5 J 1 J
Trichlorofluoromethane ug/L 5 U 2 U 2 UE 2 U 10 UE 2 U 2 UE 2 U 2 UE 2 U
Vinyl Chloride ug/L 260 280 72 120 25 190 1 J 1 U 1 J 1 U

Compound Units
PW10 PW13 PW14 PW16 PW17



Table B-5
TABULATION OF VOC PASSIVE DIFFUSIVE BAG ANALYTICAL RESULTS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 4 of 4  2014

Event 1 Event 2 Event 1 Event 2 Event 1 Event 2
1,1,1-Trichloroethane ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,1,2,2-Tetrachloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,1-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,2,3-Trichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane ug/L 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromoethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dioxane ug/L 70 U 70 U 70 U 70 U 70 U 70 U
Benzene ug/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane ug/L 1 UE 1 UE 1 UE 1 UE 1 UE 1 UE
Carbon Disulfide ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Chlorobenzene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloroethane ug/L 1 UE 1 UE 1 UE 1 UE 1 UE 1 UE
Chloroform ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Chloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene ug/L 5 J 7 2 J 5 J 8 0.8 U
cis-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane ug/L 2 U 2 U 2 U 2 U 2 U 2 U
Dibromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane ug/L 2 UE 2 UE 2 UE 2 UE 2 UE 2 UE
Ethylbenzene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Freon 113 ug/L 2 U 2 U 2 U 2 U 2 U 2 U
Isopropylbenzene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Acetate ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Methylcyclohexane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride ug/L 2 U 2 U 2 U 2 U 2 U 2 U
m-Xylene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
o-Xylene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Styrene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene ug/L 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
trans-1,2-Dichloroethene ug/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
trans-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene ug/L 1 U 3 J 1 U 1 U 3 J 1 U
Trichlorofluoromethane ug/L 2 U 2 U 2 U 2 U 2 U 2 U
Vinyl Chloride ug/L 3 J 1 U 1 U 5 J 1 U 1 U

Notes:

PW19 PW20
Compound Units

PW18

Porewater VOC concentrations measured using polyethylene passive diffusion bags deployed for two 
sampling events. First event: Deployed July 11-17, 2012, Retrieved July 24-25, 2012. Second event: 
Deployed July 24-25, 2012, Retrieved August 21-24, 2012.
Non-detected values (i.e. , "U" or "UE" qualified) are presented as the Method Detection Limit.
Result values qualified with "U" indicate the compound was analyzed for but not detected.
Result values qualified with "E" indicate result values exceeding the highest standard used during the 
initial calibration of the analytical instrument for that specific compound.
Result values qualified with "J" indicate the result is estimated.



Appendix C: 
Cornell-Dubilier Electronics, Inc. Superfund Site – Capacitor Disposal 

Area Summary



 Technical Memo
  
 
 
Date: April 03, 2007 

To: USACE-KCD 

From: Malcolm Pirnie 

Re: Cornell-Dubilier Electronics, Inc. Superfund Site – Capacitor Disposal 
Area Summary 

 
1. Background 
 
The purpose of this memo is to summarize the findings related to the “Capacitor Disposal 
Area” as discussed in the Remedial Investigation (RI) performed by Foster Wheeler 
Corporation, and Feasibility Study (FS) performed by Tetra Tech FW, Inc.  Malcolm 
Pirnie will be assisting USACE-KCD in development of an interim remedial design for 
the excavation and off-site disposal of hazardous materials within the Capacitor Disposal 
Area. An understanding of the estimated limits and types of contamination as determined 
through the previous investigations will be required to perform the design.  
 
2. Remedial Investigation Summary 
 
According to the Remedial Investigation, the central undeveloped portion of the facility 
is primarily an open field (See attached Figure 4-10 of RI), with some wooded areas to 
the northeast and south, and a deteriorated, partially paved area in the middle.  Historical 
activities on this property may have included the filling and disposal of equipment (i.e., 
capacitors and other electronic hardware), occasional spills/releases of transformer oils 
containing PCBs, and burning of waste oils and equipment contaminated with PCBs, as 
well as the potential burning of spent solvents and oils on site. 
 
A geophysical survey of this portion of the property indicated the presence of anomalies, 
especially from the northeastern portion of the former truck driving school (fenced area) 
to the embankment leading to the Bound Brook.  Test pits were excavated within the 
anomalous areas. Test Pit Records from TP-6, TP-8, TP-9, and TP-10 found evidence of 
various electrical components including electrical boxes thought to be capacitors, white 
and blue crystalline powder, and other miscellaneous electrical components. Subsurface 
samples also indicated that significant elevated Total PCB concentrations were present at 
these test pits.  See attached RI Figure 4-3 for test pit locations and areas of geophysical 
survey anomalies. RI Test Pit Record logs for TP-6, TP-8, TP-9, and TP-10 are also 
attached.  
 
 
 
 
 



 April 03, 2007 
 Page 2 of 3 
 
 
3. Feasibility Study Summary 
 
Based on the test pit and geophysical survey findings of the RI, three sub-areas of the 
Capacitor Disposal Area were further defined in the FS. Attached Figure 4-5 of the FS 
shows the overall Capacitor Disposal Area and defines the limits of these three sub-areas.   
 
1) Capacitor Area 1- Sub-Area 1 is located at the eastern corner of the central 

undeveloped portion of the site. Following the discovery of capacitors during the 
excavation of test pits TP-08 and TP-09, further inspection was performed by EPA 
and Tetra Tech personnel during the Remedial Investigation revealing that boxes 
appeared corroded and/or partially burned at these test pits. Other indications of 
disposal in these areas included the presence of white and blue crystalline powder, 
“mica-like” and “battery-shaped” pieces of material, 2-inch long white cylindrical 
objects, 5-inch diameter cardboard disks, and ceramic electrical components in TP-8 
and TP-09. In addition, extremely elevated Total PCB concentrations are present in 
the subsurface soils at these test pits at less than 6 feet bgs (8,300 mg/kg in TP-08 and 
29,000 mg/kg in TP-09). Based on these findings, this capacitor area was estimated at 
approximately 31,600 square feet in area and approximately 4 feet in depth, 
corresponding to total volume of approximately 126,400 cubic feet or 4,680 cubic 
yards.   

 
2) Capacitor Area 2 – Sub-Area 2 is located at the western corner of the central 

undeveloped portion. Capacitors were unearthed during the excavation of test pit TP-
06. The Total PCBs in the TP-06 subsurface soil sample (less than 8 feet bgs) reached 
6,600 mg/kg. Test pit TP-10 at its eastern boundary also contained white and blue 
crystalline power in the soil. This capacitor area was estimated at approximately 
4,760 square feet in area and 5 feet in depth, corresponding to total volume of 
approximately 23,800 cubic feet or 880 cubic yards. 

 
3) Capacitor Area 3 – Sub-Area 3 is located in the middle of the central undeveloped 

portion next to the Capacitor Area 1. This area was defined based only on 
geophysical survey anomalies and may potentially contain buried capacitor debris. 
The area was estimated at approximately 14,780 square feet in area and an assumed 4 
feet in depth, corresponding to total volume of approximate 55,120 cubic feet or 
2,040 cubic yards.  

 
Remedial action objectives were identified and technologies were screened during the FS. 
Under alternatives S-2 through S-5, excavation and off-site disposal of the approximately 
7,500 cubic yards within the Capacitor Disposal Areas were recommended.  
 
4. Selected Remedial Actions for Capacitor Areas under Remedial of Reaction 
 
The ROD indicates that the selected remedy for the site soils includes a combination of 
alternatives S-3 and S-5.  This selected remedy includes excavation of an estimated 7,500 
cubic yards of contaminated soil and debris from the capacitor areas described above and 
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transportation for disposal off site, with treatment as necessary. Although the Capacitor 
Disposal Area poses a principal threat, treatment of all of the excavated debris was not 
considered because of the nature of the waste, which is primarily debris, and not 
amenable to treatment by low temperature thermal desorption, the selected technology for 
treatment of site soils. The soil and debris from the Capacitor Disposal Area, with PCB 
concentrations greater than 50 ppm would be transported to a TSCA landfill.  
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TEST PIT RECORD 

PROJECT: Cornell-Dubilier Electronics Superfund TEST PIT NUMBER: TP06 
PROJECT NO: 1945.1018.0300 DATE STARTED: 06112/00 

LOCATION: Westlsoulbwest oflruck driving school area. DATE COMPLETED: 06/12100 
GEOLOGIST: T. Fowler GROUNDWATER DEPTH: - 6 ft bgs 

EXCAVATION Wet@-3ftbgs 
COMPANY: Tabasco Drilling 
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Air Monitoring 

Air monitoring with the PID 

and FlO measured 0 ppm in 

test pit soils and breathing 

zone, exceot: 

FlO = 26.9 ppm at J 507 in 

test pit soils. 

FlO"" tOJ ppm at t542 in 

test pit soils. 

NOTES: • Sample TP06-01 collected at approximately 7 to 8 ft bgs and 5 ft from lbe western edge. 
Groundwater sample TPW06-0 I collected from test pit. 

Legend: 
PID: photo-ionization detector 
FID: flame ionization detector 
ppm: pans per million 
ft: feet 
bgs: below ground surface 
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TEST PIT RECORD 

PROJECT: CorneU-Dubilier Electronics Superfund TEST PIT NUMBER: TP08 
PROJECT NO: 1945.1018.0300 DATE STARTED: 06109100 

LOCATION: South of renee inside truck school area. DATE COMPLETED: 06109100 
GEOLOGIST: M. Greenberg GROUNDWATER DEPTH: 7.2 ft bgs 

EXCAVATION 
COMPANY: Tabasco DrUling 

VERTICAL VIEW • NOT TO SCALE 
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NOTES: .J Sample TP08-0 I collected at L5 ft bgs and II ft from northeast edge. 
.' Sample TP08-02 collected at 3.5 ft bgs and 7.5 ft from northeast edge. 
Groundwater sample TPW08-O I collected from test pit. 

Legend: 
PID: photo-ionization detector 
FID: flame ionization detector 
'ppm: parts per million 

ft: feet 
bgs: below ground surface 

Air Monitoring 

Air monitoring with the pm 

and FlO measured 0 ppm in 
-

rest pit soils and breathin~ 

zone, 

Dust monitoring with the 

rnini~ram measured 0.0, 



TEST PIT RECORD 

PROJECT: CornelI-DubilierElectronics Superfund TEST PIT NUMBER: TP09 
PROJECT NO: 1945.1018.0300 DATE STARTED: 06/09/00 

LOCATION: West of eastern fence in truck school area. DATE COMPLETED: 06109/00 
GEOLOGIST: M. Greenberg GROUNDWATERDEPTIl: 5 ftbgs 

EXCAVATION 
COMPANY: Tab.sco Drilling 

VERTICAL VIEW - NOT TO SCALE 
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NOTES: • Sample TP09-0 1 collected at 5 ft bgs and 22 ft from the northeast edge. 
Groundwater sample TPW09-01 and duplicate. TPW99-0 I, collected from test pit. 

Legend: 
PlD: photo-ionization detector 
FID: flame ionization detector 
ppm: parts per million 
ft: feet 
bgs: below ground surface 

Air Monitoring 

Air monitoring with the PlD 

and FlD measured 0 ppm 

in the test pit soils and 

breathing zone, except, in 

test pit soiJs: 

FlD"" 2.2 ppm at 1319. 

FlO "" 13.3 ppm at 1403. 

FID= 16.4 ppm at 1412. 

In breathing .zone: 

FID - 2 wm at 1403. 

Dust monitoring with the 

minirarn measured O. 



TEST PIT RECORD 

PROJECT: Comell-Dubilier Electronics Superfund TEST PIT NUMBER: TPIO 
PROJECT NO: 1945.1018.0300 DATE STARTED: 06112100 

LOCATION: Westisouthwest area of truck driving school. DATE COMPLETED: 06/12100 
GEOLOGIST: T.Fowler GROUNDWATER DEPTH: - 6 ft bgs 

EXCAVATION 
COMPANY: Tabasco Drilling 
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Air Monitorin. 

i , Air monitoring with the 

PID and FlD measured 0 ppm 
. 

I in test pit soils and breathing 

zone except in test pit soils: 

FID = 13.3 DUm. PI0=7.6 porn 

at0919. 

I F10=24.4 ppm, PIO=IO.7 ppm 

i , at 0936, 

I FID=3,g ppm, PI[F:.1U ppm 

I at 1008. 

I flO"" 83.4 ppm at 1020. 

FJD = 2 ppm at 1032. 

FlO "" 2400m at 1037, 

FI0=8.7 ppm, PIO=IO.7 ppm 

at 1042. 

Dust monitoring with the mini-

ram measured 0.0. 

NOTES: ,I Sample TPIO-Ol collected at approximately 2 ft bgs and 5 ft from southwest edge. 
.' Sample TPI 0-02 collected at approximately 8 ft bgs and 6 ft from southwest edge. 
Groundwater sample TPWIQ-OI collected from test pit. 

Legend: 
PID: photo-ionization detector 
FlD: flame ionization detector 
ppm: parts per million 
ftc reet 
bgs: below ground surface 
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Appendix D: 

Development of Site-Specific, Risk-Based Preliminary Remediation 
Goals 

  



APPENDIX D 

DEVELOPMENT OF SITE-SPECIFIC, RISK-BASED PRELIMINARY REMEDIATION 
GOALS 

Site-specific, risk-based preliminary remediation goals (PRGs) for certain Site-related chemicals 
of concern (COCs) were selected or developed for impacted environmental media within the 
OU4 Study Area based on the results of the baseline human health and ecological risk 
assessments (BHHRA and ERA, respectively) to support the remedial action objective (RAOs) 
established in this Feasibility Study (FS).  The BHHRA and ERA determined that concentrations 
of a few chlorinated volatile organic compounds and total polychlorinated biphenyls (PCBs) in 
specific environmental media were associated with potential human and/or ecological health 
risks for some human or ecological receptors in one or more of the evaluated exposure units 
(EUs).   Potential human health risks were defined as an incremental lifetime cancer risk greater 
than 10-4 (i.e., 1 in 10,000) or a hazard quotient (HQ) or hazard index (HI) for adverse non-
cancer health effect greater than 1. Potential ecological risks were defined as a HQ greater 
than 1.  The specific environmental media (and the associated risk assessment component) 
include: 

 Pore water (ERA) 

 Surface water (ERA) 

 Sediment (BHHRA and ERA) 

 Floodplain soil (BHHRA and ERA) 

Accordingly, the following RAOs were established: 

 Groundwater:   
 Prevent release of groundwater constituents to surface water/sediment at unacceptable 

levels. 
 Sediment/Floodplain Soils:   
 Prevent human exposure (direct contact and recreational exposures).   
 Prevent biota exposure; reduce PCB body burdens to levels acceptable for consumption.   
 Prevent migration of contaminated sediments. 

The selection/development of PRGs for each environmental medium is described in the 
following sections.  Human health risk-based PRGs were developed in general accordance with 
the approaches outlined in the U.S. Environmental Protection Agency’s (USEPA) Risk 
Assessment Guidance for Superfund, Volume I:  Human Health Evaluation Manual (1991) and 
User’s Guide (November 2012) (2012) for development of their regional screening levels.  PRGs 
were developed for target incremental lifetime cancer risks of 10-4 (1 in 10,000), 10-5 (1 in 
100,000), and 10-6 (1 in 1,000,000) and for a target HQ and HI for adverse non-cancer health 
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effects of 1.  Ecological health risk-based PRGs were developed in general accordance with the 
approaches outlined in the USEPA’s Ecological Risk Assessment Guidance for Superfund:  
Process for Designing and Conducting Ecological Risk Assessments (1997) and Guidance for 
Developing Ecological Soil Screening Levels (2005).  PRGs were developed for a target HQ for 
adverse health effects of 1.  For all ecological endpoints except the sediment and soil screening 
benchmarks, the PRG is the geometric mean of the sediment or soil concentrations resulting in a 
HQ of 1 based on the no observed adverse effect (NOAEL) and lowest observed adverse effect 
(LOAEL) for the critical body residues (CBRs) or toxicity reference values (TRVs) used to 
assess ecological risk.  PRGs based on the geometric mean were derived in accordance with the 
USEPA’s “Rule of Five” methodology (USEPA, 2007).  

Porewater/Surface Water 

Based on the results of the ERA, Site-related COCs in porewater include cis-1,2-dichloroethene, 
vinyl chloride, and total PCBs while Site-related COCs in surface water include total PCBs.  The 
selected PRGs for these COCs, which include a USEPA standard, a New Jersey Department of 
Environmental Protection criterion, and a literature-based criterion, are presented in Table D-1.  

Sediment 

PRGs for total PCBs in sediment were developed.  Based on the results of the BHHRA, direct 
contact-based PRGs were developed for sediment based on exposure equations and parameters 
for recreationists/sportsmen/anglers (both adult and adolescent), and outdoor workers (adult).  
These PRGs are protective of incidental ingestion of and dermal contact with sediment.  The 
PRGs are listed in Table D-2.  The PRG equations, exposure parameter values, and intermediate 
calculations are presented in Table D-3. 

Also based on the results of the BHHRA, fish consumption-based PRGs were developed for 
sediment based on exposure equations and parameters for anglers (both adult and child).  These 
PRGs, which are protective of ingestion of the fillet of locally-caught fish, were developed in a 
two-step process:  1) calculation of risk-based concentrations (RBCs) in fish fillet that are 
protective of human consumption and 2) development of PRGs for sediment based on site-
specific biota-sediment accumulation factors (BSAF), lipid content in fish fillet, and total organic 
carbon (TOC) content in surface sediment. 1   Separate PRGs were developed based on 
consumption of predatory fish (i.e., pumpkinseed sunfish) and bottom-feeding fish (i.e., white 
sucker).  Although the BHHRA also estimated potential health risks from consumption of 
locally-caught shellfish (i.e., crayfish and Asiatic clams), PRGs based on consumption of 
shellfish were not developed, as the extent to which human consumption of these organisms in 

1 The relationships between PCB concentrations in surface sediment and fish tissue described below were based on Aroclor 1254 
data.  However, as noted in the Remedial Investigation Report, Aroclor 1254 was selected as a surrogate to represent the PCB 
Aroclor chemical group because of its predominance in the datasets and for ease of interpretation. 
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occurring, if at all, is less certain.  The PRGs are listed in Table D-2.2  The PRG equations, 
exposure parameter values, BSAFs, and intermediate calculations are presented in Table D-4. 

A range of PRGs were also selected or developed for sediment based on the results of the ERA.  
These include PRGs protective of benthic organisms (i.e., the sediment screening benchmark), 
invertebrates and fish [in terms of critical body residue (CBR)], bird eggs (in terms of bird 
critical egg residue), and avian and mammalian wildlife [in terms of toxicity reference value 
(TRV)]. The bird critical egg residue-based and TRV-based PRGs incorporate RBCs in 
invertebrates and forage fish that are protective of bird and mammalian consumption, BSAFs for 
invertebrates and forage fish, lipid content in invertebrates and forage fish, and TOC content in 
sediment.  For avian and mammalian wildlife, the intake component of the calculations included 
exposure via the diet and incidental sediment ingestion.  The mean site-specific sediment-to-
invertebrate BSAF from the OU4 RI bioaccumulation tests was used.  The PRGs are listed in 
Table D-2.  The PRG equations, exposure parameter values, and BSAFs are presented in Table 
D-5a (based on invertebrate and fish CBRs), Table D-5b (based on critical bird egg residue), 
Table D-5c (based on avian wildlife), and Table D-5d (based on mammalian wildlife).  The 
algebraic solution of the various equations used to calculate the PRGs, and an example 
calculation of the PRGs, are presented in Attachment D-1.  

The highest total PCB concentration in sediment from the Ambrose Brook and Lake Nelson 
reference areas is also listed in Table D-2. 

Burkhard (2009) notes that, “Probably the most important factor in measuring a BSAF with 
predictive power is the requirement that the sediment samples analyzed be reflective of the 
foraging range of the fish”.  Foraging ranges for the indicated predatory (i.e., pumpkinseed 
sunfish) and bottom-feeding (i.e., white sucker) fish were not found in readily available literature 
and online searches.  Therefore, foraging ranges for the indicated fish were estimated based on 
total body lengths measured by the USEPA during their 1997and 2008 field investigations 
(USEPA, 1999 and USEPA, 2010) 3 and the following allometric relationship for freshwater 
fishes provided by Burkhard (2009): 

 

2 The New Jersey Department of Environmental Protection Agency fish advisories for Bound Brook and tributaries (i.e., the 
entire length including New Market Pond and Spring Lake) for all fish species, for high risk individuals and the general 
population, is “do not eat” (NJDEP, 2013).   “High risk individuals” include infants, children, pregnant women, nursing mothers 
and women of childbearing age.  The “general population” includes all others not in the high risk category.  Generally PCB 
advisories for the general population are presented in meal frequencies (e.g., one meal per month or four meals per year), with the 
range based on an estimated 10-4 lifetime cancer risk from eating fish at the advisory level. 

 
3 Total body length data from both the 1997 and 2008 field investigations were used to provide a larger dataset to estimate 
foraging ranges although, as discussed subsequently, fish from the 1997 field investigation were not used to derive BSAFs 
because of concern regarding the validity of lipid content measurements in these fish. 
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ln H = -2.91 + 3.14 HAB + 1.65 ln L 

Eq. 1 
where:  

H is the home range size (m2)  
HAB is 0 for rivers and 1 for lakes  
L is body length (mm)   
 

A HAB of 0 was used for fish collected in Bound Brook and Green Brook and a HAB of 1 was 
used for fish collected in New Market Pond and Spring Lake.  Foraging ranges for fish in Bound 
Brook and Green Brook estimated on an area basis (m2) were converted to a linear basis (in m, 
then miles) by dividing by  the average width of Bound Brook (4.6 m) for comparison to the 
distance between the sediment sampling locations.  The following linear foraging ranges were 
estimated for fish in Bound Brook and Green Brook: 

Fish Type Fish Species Estimated Linear Foraging 
Range (miles) 

Predatory Pumpkinseed sunfish 0.01 – 0.03 
Bottom-feeding White sucker 0.01 – 0.14 

 

Generally, site-specific BSAFs for fish fillet and forage fish whole-body tissues are developed 
based on measured contaminant concentrations in fish fillet or forage fish and corresponding 
concentrations measured in surface sediment. For the OU4 Study Area, the contaminant is total 
PCBs, represented as Aroclor 1254.4 The BSAF calculation also requires corresponding lipid 
content in the fish and TOC in the sediment. The standard formula for calculating the BSAFs is 
given by the following equation Burkhard (2009): 

𝐵𝑆𝐴𝐹 =

𝐶𝑓𝑖𝑠ℎ
𝑓𝑙𝑖𝑝𝑖𝑑�

𝐶𝑠−𝑜𝑐
 

   Eq. 2 
where: 

Cfish =  Aroclor 1254 concentration in an individual tissue sample in 
  mg/kg, wet weight 
flipid = lipid fraction in the tissue sample in g-lipid/g-tissue, wet weight 
BSAF  = biota-sediment accumulation factor in g-TOC/g-lipid  
Cs-oc = TOC-normalized Aroclor 1254 sediment concentration in   mg/kg, 

dry weight 

4 Aroclor 1254 concentrations were taken to represent Total PCB concentrations since this Aroclor was the reported form of 
PCBs in all Aroclor-based analyses of sediment and tissue samples. Other Aroclors were typically not detected. 
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This formula is based on the premise that tissue and sediment concentrations are linearly related, 
i.e., that the BSAF is constant across any range of sediment or fish tissue concentrations. As will 
be described below, this was not the case for the 2 to 3 order-of-magnitude range in sediment and 
tissue concentrations observed for the OU4 Study Area. To incorporate this nonlinearity, the 
formula was modified to allow for a nonlinear response. The derivation is also described below. 

The correlation between fish tissue concentrations and sediment concentrations was analyzed by: 

 Evaluating temporal and spatial Aroclor 1254 fish tissue concentrations with respect to river 
mile and sampling event, 

 Evaluating Aroclor 1254 surface sediment concentrations and Be-7 bearing surface sediment 
concentrations with respect to river mile and sampling event, and 

 Examining the relationship between fish tissue concentrations and sediment concentrations to 
establish the best approach for deriving site-specific BSAFs. 

Aroclor 1254 Tissue Data 

 Fish fillet:  Data for pumpkinseed sunfish (as a representative predatory fish) and white 
sucker (as a representative bottom-feeding fish) were used to examine the correlation 
between Aroclor 1254 concentrations in fish tissue and sediment. The data are summarized in 
Tables D-6 and D-7, for pumpkinseed sunfish fillet and white sucker fillet, respectively.  The 
selection of these two species was based on the availability of data over a large extent of 
Bound Brook and from two sampling events:  1997 (USEPA, 1999) and 2008 (USEPA, 
2010).  The first objective of this analysis was to evaluate the spatial and temporal trends in 
Aroclor 1254 tissue concentrations.  Plots of Aroclor 1254 tissue concentration vs. river mile 
were created for each species. The plots were used to review tissue concentrations between 
the two sampling events (temporal trends) and to identify differences across river mile 
(spatial trend).  Figures D-1 and D-2 indicate that the 1997 and the 2008 tissue 
concentrations are similar, for both pumpkinseed sunfish fillet and white sucker fillet, 
respectively.  However, Figures D-3 and D-4 indicate that when the data were reviewed as 
lipid-normalized tissue concentrations, 1997 tissue concentrations are different from 2008 
tissue concentrations, for both pumpkinseed sunfish fillet and white sucker fillet, 
respectively. Figures D-5 and D-6 confirm that the 1997 and 2008 tissue concentrations are 
significantly different, for both pumpkinseed sunfish fillet and white sucker fillet, 
respectively.  As shown in these figures, the difference in concentrations is statistically 
significant, with the 2008 concentrations greater than the 1997 results based on the Tukey-
Kramer honestly significant difference test5.  In contrast, the lipid content of the 1997 fish 

5 The Tukey-Kramer honestly significant difference test is an analysis of variance that is used to identify population means that 
are significantly different from each other. The Tukey-Kramer circles shown in the figures represent the mean concentration 
(center of the circle) and its uncertainty (circle radius) for each sample group. Circles that do not touch or intersect only slightly 
are indicative of sample groups that are statistically different from each other. The size of the circle reflects the uncertainty in the 
mean value, with larger circles reflecting larger uncertainty. Thus, small sample size or highly variable data sets have larger 
circles than those reflecting large data sets or low variability data sets. In instances where the circles intersect by an angle of more 
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was significantly different and much higher than the 2008 fish:  4.7 percent vs. 1 percent for 
pumpkinseed sunfish (Figure D-7) and 10.4 percent vs. 0.97 percent for white sucker (Figure 
D-8).  Based on data presented in  the USEPA’s User’s Guide and Technical Documentation, 
KABAM Version 1.0 (Kow (based) Aquatic BioAccumulation Model) (USEPA, 2009), the 
lipid content for pumpkinseed sunfish and white sucker typically range from 0.7 percent to 
2.3 percent.  Therefore, due to the unusually high lipid content in the 1997 fish and the 
resulting large difference in the lipid-normalized concentrations relative to 2008, only the 
data for the 2008 fish were used to evaluate the correlation between tissue and sediment 
concentrations.  

 Forage fish: Pumpkinseed sunfish whole-body Aroclor 1254 data were used to examine the 
correlation between tissue and sediment concentrations based on the available data from the 
1997 and 2008 sampling events.  These data are summarized in Table D-8.  The available 
data were limited to sampling locations between RM5 and RM8.  Like the fillet samples, the 
1997 samples were reported with lipid concentrations much greater than those observed in 
2008 (Figure D-9, 5 percent vs. 3 percent). As a result, only the data for the 2008 fish were 
used to evaluate the correlation between tissue and sediment concentrations.  A plot of lipid-
normalized tissue concentration vs. river mile is presented in Figure D-10.  

 For both the white sucker and the pumpkinseed tissue data, the selection of the 2008 tissue 
data over the 1997 data likely represents a more protective basis to assess the relationship 
between tissue and sediment concentrations, since the 2008 tissue data represent the higher 
lipid-normalized concentrations. This is discussed further below. 

Aroclor 1254 Sediment Data 

 Surface sediment:  The surface sediment data used in the analysis were obtained from the 
2011 sampling event during the OU4 RI (hereinafter, 2011 sampling event). 6   Surface 
sediment data from the USEPA’s 1997 sampling event (USEPA, 1999) were not used 
because the reported TOC data are not supportable.  Similar to the lipid content data, TOC 
measurements for sediment samples from the 1997 sampling event were significantly higher 
than those from the 2011 sampling event, as shown in Figure D-11, typically five times 
higher than the 2011 sediment samples (11.3 percent vs. 2.3 percent).  Based on this 
observation, the 1997 TOC data to be used in normalizing the sediment concentrations for 
the BSAF calculations were considered not consistent with the 2011 TOC data.  Lacking 
TOC data on a basis comparable to the 2011 sediment data, the 1997 sediment data were 
excluded from the BSAF calculation. The surface sediment data from the 2011 sampling 
event were ultimately used to provide the sediment exposure basis for the BSAF calculations 
with the white sucker fillet concentrations (see the following section, Development of Biota-
Sediment Accumulation Factor).  

than 90 degrees, or if they are nested, the means are not considered significantly different at an alpha level of 0.05 (95 percent 
confidence level). 
 
6 The Final Remedial Investigation Report, Section 8.2.1 indicates that, “A comparison of current and historical surface sediment 
data (1997-2011) revealed little change in Aroclor 1254 concentrations over the past 14 years, suggesting limited natural 
recovery of PCB contamination in Bound Brook.  This observation is consistent with trends in the PCB concentrations observed 
in sediments deposited in New Market Pond over the past 20 years and detected in the high resolution sediment core.” 
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 Be-7 bearing surface sediment:  The Be-7 bearing surface sediment data used in the analysis 
were derived from the 2011 sampling event.  Be-7 was only obtained as part of the 2011 
sediment sampling program. As described below, these data were used to provide the 
sediment exposure basis for the BSAF calculations for the pumpkinseed sunfish fillet and 
whole body tissue concentrations (see the following section, Development of Biota-Sediment 
Accumulation Factor).  

Development of Biota-Sediment Accumulation Factors 

Site-specific BSAFs were developed based on the correlation between Aroclor 1254 tissue and 
sediment concentrations.   An important component in the development of the BSAFs is the 
creation of matched pairs of tissue and sediment concentrations.  However, because of the fish 
life histories (e.g., habitat, mobility) and the temporally separate tissue and sediment sampling 
events, in most cases, the most relevant sediment concentration to “match” with each tissue 
concentration was not intuitively obvious.  Making the best data “match” required consideration 
of the tissue sample location and incorporation of enough sediment data to produce a robust 
estimate of the corresponding local mean sediment concentration.  Surface sediment 
concentrations were examined over a 0.5-mile window encompassing each tissue sample 
location. That is, corresponding surface sediment concentrations were estimated as the mean of 
all sediment samples in an area ± 0.25 miles about each tissue sampling location (see Figures D-
12 through D-14 for pumpkinseed sunfish fillet, white sucker fillet, and pumpkinseed sunfish 
whole body, respectively).  Although these distances are greater than the estimated foraging 
ranges noted above, they were necessary to incorporate enough sediment data.  It is unlikely that 
averaging over a 0.5 mile window will introduce substantive uncertainty into the analysis since 
there is much greater variation at most locations than there is in the averages between any two 
adjacent windows. This can be directly observed in Figures D-13 to D-15.  For example, the 
average Aroclor 1254 concentration in surface sediments between RM 4 and RM 6 varies 
between 100 and 300 mg/kg-TOC but the variation among individual samples in the interval 
between RM 4.5 to 5.0 is approximately two orders of magnitude.  

Each figure presents lipid-normalized tissue concentrations and mean TOC-normalized surface 
sediment concentrations vs. river mile. Tissue concentrations were normalized to lipid content 
and surface sediment concentrations were normalized to TOC content, which is a standard 
approach for BSAF estimation, based on the fact that most organic chemicals associate with the 
organic fraction of the sediment. 

As noted previously, calculation of the BSAFs for each tissue type examined indicated that the 
relationship between sediment and tissue was not constant across the range of tissue and 
sediment concentrations available. Instead the BSAF values increased at lower concentrations, 
indicating that tissue concentrations were higher per unit mass of sediment concentration. To 
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reflect the greater sensitivity of the fish at lower concentrations while also including the response 
at higher concentrations, a nonlinear relationship was derived relating tissue and sediment. 

Equation 2 can be rearranged, substituting the coefficient “a” for the BSAF value. Additionally, 
an exponent “b” is added to the TOC-normalized concentration to account for a nonlinear 
response between sediment and tissue, yielding a power model of the form: 

 
𝐶𝑓𝑖𝑠ℎ
𝑓𝑙𝑖𝑝𝑖𝑑

= 𝑎(𝐶𝑠−𝑜𝑐)𝑏  Eq. 3 

where:  

Cfish =  Aroclor 1254 concentration in an individual tissue sample in 
  mass/mass tissue, wet weight 
flipid = lipid fraction in the tissue sample in g-lipid/g-tissue, wet weight 
a  = the coefficient on the TOC-normalized concentration in g-TOC/g-lipid  
Cs-oc = mean TOC-normalized Aroclor 1254 sediment concentration, mass/mass 
  sediment dry weight, determined as described above 
b = exponent on the TOC-normalized concentration 

This equation can be converted to a form suitable for linear regression by log-transforming the 
sediment and tissue concentrations. The transformed model is: 

 log �
𝐶𝑓𝑖𝑠ℎ
𝑓𝑙𝑖𝑝𝑖𝑑

� = 𝑎′ + 𝑏 𝑙𝑜𝑔(𝐶𝑠−𝑜𝑐)  Eq. 4  

where:  

 a’ = intercept  
b = slope  

In a log-log regression, the slope of the regression line (b) is not the BSAF but rather it is the 
exponent on the TOC-normalized concentration.  The coefficient a’ is the log of the coefficient a. 
If the coefficient b converges to 1, the coefficient a’ converges to the log of the BSAF term in 
equation 2 and the relationship becomes the linear expression given in Equation 2. When the 
slope is not equal to 1, the relationship between sediment and tissue concentrations is non-linear. 

The regression analysis method was used to evaluate the correlation between tissue and surface 
sediment concentrations.  The log-log regression for the white sucker fillet is presented in Figure 
D-15. The adjusted r-squared value obtained by the fit was 0.83.7 The slope of the regression 
was 0.833, which indicates that the slope of white sucker fillet data curve is close to 1, indicating 
a relatively minor nonlinear component to the relationship between tissue and sediment. 

7 Note that one outlier white sucker sample was excluded from the regression, based on the fact that it was about 40 times higher 
than all other white sucker tissue measurements upstream of the site. While the source of the outlier is unknown, it may simply 
represent a downstream animal that had recently migrated upstream, given the similarity of its body burden to that observed in 
specimens collected downstream of the site.  
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However, the relationship is derived using a relatively poorly constrained low-concentration 
sediment-tissue pair. Specifically, while eight surface sediment samples were used to 
characterize the upstream fish tissue sampling location (i.e., the lower fish tissue concentrations), 
six of the samples were reported as non-detects (see Figure D-13 and Table D-7). Thus the 
sediment-tissue relationship at the lower fish tissue concentrations was estimated with greater 
uncertainty than at the higher tissue concentrations. 8  Given the fact that white suckers are 
bottom feeders, it was felt that this relationship was still the best site-specific relationship that 
could be derived with the data available, albeit with greater uncertainty at low concentrations. 
Using the results given in Figure D-15, the following regression equation was used to develop 
PRGs for sediment based on bottom-feeding fish (i.e., white sucker) fillet: 

log�
𝐶𝑓𝑖𝑠ℎ
𝑓𝑙𝑖𝑝𝑖𝑑

� = 1.049 + 0.833 𝑙𝑜𝑔(𝐶𝑠−𝑜𝑐) 

where:  

mean lipid content = 0.00973 
 mean TOC content = 0.0265 

To simplify the PRG calculations, the equation was reduced to: 

    Cs = 1.955*exp(ln(Cfish)/0.833) 

where Cfish and Cs are in mg/kg. 

Figure D-16 presents the white sucker fillet vs. surface sediment concentrations.  The figure 
shows the tissue, sediment matched pairs at each fish sampling location and the model curve 
through the data points. The figure also shows a line representing a linear fit to the data. Note the 
poor agreement between the linear line and the observations at low concentrations, indicating the 
need for the nonlinear adjustment provided by the coefficient “b” in the model. By using a log-
log regression, the analysis gives greater weight to the observations at low concentrations than a 
simple linear regression through the untransformed data. That is, the log-log curve lies closer to 
the data at low concentrations than does the linear regression. The log-log curve is considered 
more protective of human health and the environment since this regression will prescribe a lower 
sediment concentration for a given tissue concentration at the low tissue concentration range. 

The log-log regressions for the predatory fish are presented in Figures D-17 (pumpkinseed 
sunfish fillet) and D-18 (pumpkinseed sunfish whole body) using the results from the 0 to 6 
inches samples. In both regressions, the slopes are on the order of 0.5 to 0.6, indicating much 

8 Mean of the eight sediment sample results was obtained by averaging the two detections at approximately 30 mg/kg-OC each 
with half the detection limit for the six nondetects at approximately 1 mg/kg-OC each, yielding a mean of 7.7 mg/kg-OC. 
Whether the detection limit, half the detection limit or zero is substituted in the calculation of the mean, it makes little difference 
on the estimate of the mean itself (range from roughly 7.5 to 9 mg/kg-OC). The greater uncertainty in this estimate of the mean 
stems from the great difference in value between the two detected results and the six nondetect results.  
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greater nonlinearity in the relationship between tissue and sediment for the pumpkinseed. These 
coefficients correspond to a square-root dependence between sediment and tissue concentrations, 
and imply a weaker relationship between the sediment concentrations and the tissue 
concentrations than observed for the white sucker.  Additionally, like the white sucker 
regression, the lower sediment concentrations were estimated with greater uncertainty because of 
the large number of non-detects in surface sediment samples from the upstream fish tissue 
sampling location (see Figures D-12 and D-14 and Tables D-6 and D-8).  Given the stronger 
nonlinearity and the uncertainty at lower concentrations, the pumpkinseed tissue data were 
examined against Be-7 bearing sediment in hope of obtaining a more linear result with less 
uncertainty at low concentrations. Pumpkinseed sunfish are generally considered primary water 
column feeders, consuming prey from the water column (Jordan et al., 2009). It was felt that 
PCB concentrations on Be-7 bearing sediments, which represent deposited water column 
suspended matter accumulated over the previous 6 to 12 months, would be more closely 
correlated with pumpkinseed tissue concentrations. 

The Be-7 bearing surface sediment concentrations for use in the regression were estimated as the 
mean of all Be-7 bearing sediment samples within the noted reach (i.e., + 0.25 miles) for each 
tissue sampling location.  These sediment concentrations are provided in Tables D-6 and D-8. 
Figures D-19 and D-20 presented matched pairs of Be-7 bearing surface sediment and tissue 
concentrations for each fish sampling location for pumpkinseed sunfish fillet and whole body.9  
In this manner, mean Be-7 bearing surface sediment concentrations matched with mean tissue 
concentrations at each fish sampling location.  As described above, a log-transform regression 
analysis was used to examine the correlation between Be-7 bearing surface sediment and tissue 
concentrations. Figures D-21 and D-22 present the log-transforming regression curves for 
pumpkinseed sunfish fillet and whole body, respectively.  The slopes of both curves are much 
closer to 1, at 0.83 and 0.90 for pumpkinseed fillet and whole body tissue concentrations, 
respectively, indicating a more linear response between recently deposited sediments and 
pumpkinseed tissue concentrations, relative to the relationship based on the 0 to 6 inch samples. 
Additionally, the adjusted r-squared value for the fillet has increased relative to the 0-6 inches 
sediment sample basis. These regressions were not subject to an increased uncertainty in the low 
concentration values since all Be-7 sediment samples had quantifiable results. As a result, the 
relationships described in Figures D-21 and D-22 were considered the best fits for the 
pumpkinseed results. 

The log-transforming equation for pumpkinseed sunfish fillet is: 

 

9 One Be-7 sample, at RM 5.75, was excluded from the analysis based on the large difference between this sample and the other 
samples in this section of the river. Exclusion of this point results in a lower mean value for this river section, which in turn 
yields a more protective relationship between tissue and sediment. That is, a regression excluding this data point will prescribe a 
lower sediment concentration for a given tissue concentration.    
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log�
𝐶𝑓𝑖𝑠ℎ
𝑓𝑙𝑖𝑝𝑖𝑑

� = 0.918 + 0.833 𝑙𝑜𝑔(𝐶𝑠−𝑜𝑐) 

 

where: 

mean lipid content = 0.0116 
 mean TOC content = 0.0513 

To simplify the PRG calculations, the equation was reduced to: 

     Cs = 3.580*exp(ln(Cfish)/0.833) 

where Cfish and Cs are in mg/kg. 

Figure D-23 presents the pumpkinseed sunfish fillet vs. Be-7 surface sediment concentrations.  
The figure shows the tissue, sediment matched pairs at each fish sampling location and the model 
curve through the data points. The figure also shows a line representing a linear fit to the data. 
Note the poor agreement between the linear line and the observations at low concentrations, 
indicating the need for the nonlinear adjustment provided by the coefficient “b” in the model. 

The log-transforming equation for pumpkinseed sunfish whole body is: 

 

log �
𝐶𝑓𝑖𝑠ℎ
𝑓𝑙𝑖𝑝𝑖𝑑

� = 1.03 + 0.897 𝑙𝑜𝑔(𝐶𝑠−𝑜𝑐) 

where: 

mean lipid content = 0.0334 
 mean TOC content = 0.0513 

To simplify the PRG calculations, the equation was reduced to: 

     Cs = 0.719*exp(ln(Cfish)/0.897) 

where Cfish and Cs are in mg/kg. 

Figure D-24 presents the pumpkinseed sunfish whole body vs. Be-7 surface sediment 
concentrations. The figure shows the tissue, sediment matched pairs at each fish sampling 
location and the model curve through the data points. It also shows a line representing a linear fit 
to the data. Like the other two models, there is poorer agreement between the linear line and the 
observations at low concentrations. 
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For all three tissue-sediment regressions, the use of the log-log regression gives greater weight to 
the observations at low concentrations than a simple linear regression through the untransformed 
data. Based on the risk assessment results, the lower tissue concentrations are likely to represent 
target concentrations to be achieved by any given remedial action. Thus, it is important for the 
regression models to be more accurate in this area of interest. The log-log regressions more 
accurately represent the lower concentration tissue-sediment pairs, as is evident in Figures D-16, 
D-23 and D-24. Additionally, each of these models describes a condition wherein a lower 
sediment concentration is correlated to the observed fish tissue concentrations than what would 
be given by a linear regression (i.e., the model curve lies above the linear curve at low 
concentrations in all three instances.). This represents a more protective relationship between 
sediment and tissue since it will prescribe a lower sediment concentration target for any given 
tissue concentration target determined from the risk assessments. 

Floodplain Soil 

PRGs for total PCBs in floodplain soil were developed.  Based on the results of the BHHRA, 
direct contact-based PRGs were developed for floodplain soil, based on exposure equations and 
parameters for recreationists/sportsmen/anglers (adolescent), commercial/industrial workers 
(adult), and residents (both adult and child)10.  These PRGs are protective of exposures from 
incidental ingestion of and dermal contact with soil, and inhalation of respirable particulates 
released from soil.  The PRGs are listed in Table D-9.  For the resident, the lower of the PRGs 
for the adult and child are listed.  The PRG equations, exposure parameter values, and 
intermediate calculations are presented in Table D-10.   

A range of PRGs for floodplain soil are also presented in Table D-9 based on the results of the 
ERA.  These include soil screening benchmarks selected as protective of terrestrial 
plants/invertebrates and birds/mammals and values developed as protective of food-web 
exposure of select wildlife receptors.   Food web-based PRGs were developed based on exposure 
equations and parameters for insectivorous birds (i.e., for American robin) and insectivorous 
mammals (i.e., for short-tailed shrew).  The PRGs incorporate RBCs in dietary items that are 
protective of wildlife ingestion, the mean site-specific soil-to-invertebrate bioaccumulation factor 
(BAF) from the OU4 RI bioaccumulation tests, and a literature-based soil-to-plant BAF.  For 
avian and mammalian wildlife, the intake component of the calculations included exposure via 
the diet and incidental soil ingestion.  The PRG equations, exposure parameter values, BAFs, and 
intermediate calculations are presented in Table D-11.  The algebraic solution of the equations 

10 While residences are located within the Our Study Area boundary, OU4 addresses non-residential properties and parklands (or 
other town- and county-owned properties) only.  The potential for adverse health effects from exposure to soil in residential yards 
near the former CDE facility is being addressed as part of OU1 investigations.  Therefore, the residential scenario evaluated in 
the Risk Assessment, and included herein, is not an evaluation of actual current/future residential exposures but is a conservative 
assessment that is protective of most other receptor populations that may access floodplain areas within OU4. 
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used to calculate the PRGs, and an example calculation of the PRGs, are presented in 
Attachment D-1.  

The total PCB concentration in the floodplain soil sample from the Ambrose Brook reference 
area is also listed in Table D-9. 
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Table D-1
RISK-BASED PRGs FOR SURFACE WATER

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

PRG
(µg/L)

cis-1,2-Dichloroethene 1 590

Vinyl chloride 2 930

Total PCBs 3 0.014

Notes:

2. NJDEP Ecological Screening Criterion

µg/L = microgram per liter

Chemical of Concern

1. Tier II Secondary Chronic Value (Suter and Tsao, 1996)

3. National Recommended Water Quality Criterion



Table D-2
SITE-SPECIFIC, RISK-BASED PRGs FOR TOTAL PCBs IN SEDIMENT

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Basis PRG (mg/kg, dw)

Human/Bottom-Feeding Fish Consumption - 10-6 Cancer Risk (Angler - adult/child) 2 2.1E-03

Human/Predatory Fish Consumption - 10-6 Cancer Risk (Angler - adult/child) 2 3.8E-03

Human/Bottom-Feeding Fish Consumption - 10-5 Cancer Risk (Angler - adult/child) 2 2.1E-02

Fish CBR 2.2E-02

Human/Predatory Fish Consumption - 10-5 Cancer Risk (Angler - adult/child) 2 3.8E-02

Human/Bottom-Feeding Fish Consumption - Non-cancer Hazard (Angler - child) 4.1E-02

Bird Egg CBR 5.1E-02

Sediment Screening Benchmark 3 6.0E-02

Reference Area Sediment 4 6.4E-02

Human/Predatory Fish Consumption - Non-cancer Hazard (Angler - child) 7.6E-02

Human/Bottom-Feeding Fish Consumption - 10-4 Cancer Risk (Angler - adult/child) 2 2.1E-01

Human/Predatory Fish Consumption - 10-4 Cancer Risk (Angler - adult/child) 2 3.8E-01

Invertebrate CBR 6.1E-01

Insectivorous Bird TRV 7.7E-01

Human/Direct Contact - 10-6 Cancer Risk (R/S/A - adult) 1.1E+00

Insectivorous Mammal TRV 1.9E+00

Piscivorous Bird TRV 4.7E+00

Piscivorous Mammal TRV 1.1E+01

Human/Direct Contact - 10-5 Cancer Risk (R/S/A - adult) 1.1E+01

Human/Direct Contact - Non-cancer Hazard (R/S/A - adolescent) 1.3E+01

Human/Direct Contact - Non-cancer Hazard (Outdoor worker - adult) 5 1.5E+01

Herbivorous Mammal TRV 1.8E+01

Human/Direct Contact - 10-6 Cancer Risk (Outdoor worker - adult) 5 2.7E+01

Human/Direct Contact - 10-4 Cancer Risk (R/S/A - adult) 1.1E+02

Human/Direct Contact - 10-5 Cancer Risk (Outdoor worker - adult) 5 2.7E+02

Human/Direct Contact - 10-4 Cancer Risk (Outdoor worker - adult) 5 2.7E+03

Notes:

TRV = Toxicity reference value
mg/kg = milligram per kilogram
dw = dry weight

5. The forward risk assessment for these receptors evaluated exposure to all sediment.

1. For direct contact by Recreationist/Sportsman/Angler (R/S/A) and fish consumption by Angler, the lowest PRG for the different population 
ages evaluated in the forward risk assessment are presented.  The gray-highlighted PRGs are for illustration purposes; exposure to total PBCs did 
not pose unacceptable cancer risk or non-cancer hazard in the forward risk assessment.  

2. For cancer risk-based PRGs, exposure was based on 6 years as child and 24 years as an adult. 
3.  Consensus-based sediment quality quideline, threshold effect concentration (MacDonald, 2000).
4. Highest reference area sediment concentration for Ambrose Brook (2.61E-03 to 2.98E-02 mg/kg) and Lake Nelson (6.4E-02 mg/kg).



Table D-3
HUMAN HEALTH/DIRECT CONTACT PRGs FOR TOTAL PCBs IN SURFACE SEDIMENT AND ALL SEDIMENT

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

All Sediment All Sediment
Outdoor Outdoor
Worker Worker

Adult Adolescent Adult Adult Adolescent Adult
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

PRG-ing 1.0E+02 3.6E+01 2.6E+01 6.0E+00 5.2E+00 4.5E+01
PRG-derm 2.4E+01 2.0E+01 3.7E+01 1.4E+00 3.0E+00 6.5E+01
PRG-total 1.9E+01 1.3E+01 1.5E+01 1.1E+00 1.9E+00 2.7E+01

Outdoor Outdoor
Worker Worker

Adult Adolescent Adult Adult Adolescent Adult
hazard hazard hazard risk risk risk

THQ unitless 1 1 1 N/A N/A N/A
TCR unitless N/A N/A N/A 1E-06 1E-06 1E-06
ATnc days 10,950 4,380 365 N/A N/A N/A
ATc days N/A N/A N/A 25,550 25,550 25,550
BW kg 70 49 70 70 49 70
RfD mg/kg-d 2E-05 2E-05 2E-05 N/A N/A N/A
CSF (mg/kg-d)-1 N/A N/A N/A 2E+00 2E+00 2E+00
IR mg/day 100 200 330 100 200 330
EF days/year 50 50 60 50 50 60
ED years 30 12 1 30 12 1
EV events/day 1 1 1 1 1 1
SA cm2 6,200 5,000 3,300 6,200 5,000 3,300
AF mg/cm2-event 0.5 0.5 0.5 0.5 0.5 0.5
ABS unitless 0.14 0.14 0.14 0.14 0.14 0.14
CF1 kg/mg 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

Notes:

kg = kilogram
mg = milligram 
cm = centimeter

N/A = Not applicable

1 /SL-ing + 1/SL-derm
1

THQ x ATnc x BW x RfD
EF x ED x EV x SA x AF x ABS x CF1

Parameter Values

TR x ATc x BW
CSF x EF x ED x EV x SA x AF x ABS x CF1

Recreationist/
Sportsman/Angler

PRG-total =

Symbol Units

PRG-derm =

PRG-total =

Recreationist/

TR x ATc x BW
CSF x EF x ED x IR x CF1

1 /SL-ing + 1/SL-derm
1

   PRG-derm =

Sportsman/Angler

PRG-ing =THQ x ATnc x BW x RfD
EF x ED x IR x CF1

PRG-ing =

Non-Cancer Hazard

Equations

PRG Recreationist/
Sportsman/Angler

Non-cancer THQ = 1 10-6 Cancer Risk
Surface Sediment Surface Sediment

Recreationist/
Sportsman/Angler

Cancer Risk



Table D-4
HUMAN HEALTH/FISH CONSUMPTION PRGs FOR TOTAL PCBs IN SURFACE SEDIMENT

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Adult/Child 1 Child Adult Child Adult/Child 1 Child Adult Child
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

RBCfish 3.3E-03 1.2E-02 6.3E-02 4.0E-02 3.3E-03 1.2E-02 6.3E-02 4.0E-02

PRGsed 3.8E-03 1.7E-02 1.3E-01 7.6E-02 2.1E-03 9.4E-03 7.1E-02 4.1E-02

Risk-Based Concentrations in Fish Fillet PRGs in Sediment

Predatory Fish (PF)
PRGsed = 3.580*exp(ln(RBCfish)/0.833)

where:
Bottom-Feeding Fish (BFF)

IFSadj = PRGsed =
IFSadj = 1.11E+04

Parameter Values
Angler

Symbol Units Adult Child Adult/Child Adult Child
risk risk risk hazard hazard

PRGsed mg/kg calculated calculated calculated calculated calculated
RBCfish mg/kg above above above above above

TCR unitless 1.00E-06 1.00E-06 1.00E-06 N/A N/A
THQ unitless N/A N/A N/A 1 1
BW kg 70 15 n/a 70 15
AT days 25,550 25,550 25,550 10,950 2,190
CF kg/mg 1E-06 1E-06 1E-06 1E-06 1E-06
IR mg/day 23,200 7,750 N/A 23,200 7,750
FI unitless 1 1 1 1 1
CL unitless 1 1 1 1 1
EF days/year 350 350 350 350 350
ED years 24 6 N/A 30 6

IFSadj mg-year/kg-day N/A N/A 11054 N/A N/A
SFo (mg/kg-d)-1 2.0E+00 2.0E+00 2.0E+00 N/A N/A
RfD mg/kg-d N/A N/A N/A 2.00E-05 2.00E-05

Mean Lipid (PF) unitless 0.0116 0.0116 0.0116 0.0116 0.0116
Mean TOC (PF) unitless 0.0513 0.0513 0.0513 0.0513 0.0513

Mean Lipid (BFF) unitless 0.00973 0.00973 0.00973 0.00973 0.00973
Mean TOC (BFF) unitless 0.0265 0.0265 0.0265 0.0265 0.0265

Notes:

kg = kilogram
mg = milligram 

Bottom Feeding Fish

RBCfish = 

10-6 Cancer Risk
Angler

CF * IR * FI *  CL * EF * ED
THQ * BW * AT * RfD

PRG

CF * IFS * FI * CL * EF * SFo
TCR * AT

CF * IR * FI * CL * EF * ED * SFo
TCR * BW * AT

(ED*IR)/BW + (ED*IR/BW

Predatory Fish
Non-cancer HQ = 1

Angler

N/A = Not applicable
1. For cancer risk-based PRGs, exposure was based on 6 years as child and 24 years as an adult. 

10-6 Cancer Risk

1.955*exp(ln(RBCfish)/0.833)

RBCfish = 

Non-cancer HQ = 1
Angler Angler

RBCfish = 

Equations



Table D-5a
CALCULATION OF ECOLOGICAL PRGs FOR TOTAL PCBs IN SEDIMENT BASED ON INVERTEBRATE AND FISH CRITICAL BODY RESIDUES

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Receptor

Toxicity Benchmark CBR-NOAEL CBR-LOAEL CBR-NOAEL CBR-LOAEL

PRGsed  (mg/kg)  [Equation 1] 1.9E-01 1.9E+00 N/A N/A

PRGsed  (mg/kg)  [Equation 2] N/A N/A 6.2E-03 8.0E-02

Geometric Mean PRGsed  (mg/kg)

Calcuation of PRGsed for invertebrate and fish CBRs:

Equation 2:                                     PRGsed for Fish CBR = 

Parameter Values
Parameter Symbol Units Invertebrates Fish Source 
Critical body residue - NOAEL based CBR-NOAEL mg/kg 0.11 0.014 RA Tables 5-24 & 5-25

Critical body residue - LOAEL based CBR-LOAEL mg/kg 1.1 0.14 RA Tables 5-24 & 5-25

Sediment total organic carbon content % TOC unitless 5.13 N/A Page 10

Invertebrate lipid content 1 Invert % Lipid unitless 1.8 N/A RA Table 5-33

Biota-sediment accumulation factor (invertebrates) 1 Invert BSAF unitless 1.62 N/A RA Table 5-33

Notes:

N/A = Not applicable
PRG = Preliminary remediation goal
RA = Risk Assessment
kg = kilogram
mg = milligram 

Invertebrates Fish

0.719*exp(ln(CBR)/0.897)

LOAEL = Lowest observable adverse effects level
NOAEL = No observable adverse effects level

6.1E-01 2.2E-02

PRGsed is calculated based on both CBR-NOAEL and CBR-LOAEL and the geometric mean of the resulting PRGseds is the designated 
PRGsed for each receptor.  An example solution for Equation 1 is provided in Attachment 1.

Equation 1:                        PRGsed for Invertebrate CBR = % TOC * CBR
Invert BASF * Invert % Lipid

1 = Site-specific arithmetic average of bioaccumulation study data from Bound Brook (3 samples), New Market Pond (2 samples), Ambrose Brook (1 sample), and                     
Lake Nelson (1 sample)



Table D-5b
CALCULATION OF ECOLOGICAL PRGs FOR TOTAL PCBs IN SEDIMENT BASED ON CRITICAL BIRD EGG RESIDUE

Cornell-Dubilier Electronics Superfund Site 
Feasibility Study

Receptor

Toxicity Benchmark CBR-NOAEL CBR-LOAEL

PRGsed  (mg/kg)  [Equation 3] 1.4E-02 1.8E-01

Geometric Mean PRGsed  (mg/kg)

Calculation of PRGsed for critical bird egg residue:

Equation 3:             PRGsed for critical bird egg residue = 

Parameter Values

Parameter Symbol Units Value Source 

Critical body residue - NOAEL based CBR-NOAEL mg/kg 1.1 RA Table 5-27

Critical body residue - LOAEL based CBR-LOAEL mg/kg 10.9 RA Table 5-27

Fish lipid content Fish % Lipid unitless 3.34 Page 10
Bird egg lipid content Bird Egg % Lipid unitless 7.7 RA Appendix I
Bird egg biomagnification factor Bird Egg BMF unitless 16 RA Appendix I

Notes:

PRG = Preliminary remediation goal
RA = Risk Assessment
kg = kilogram
mg = milligram 

NOAEL = No observable adverse effects level

5.1E-02

Critical Bird Egg Residue

PRGsed is calculated based on both CBR-NOAEL and CBR-LOAEL and the geometric mean of the 
resulting PRGseds is the designated PRGsed for the receptor.  An example solution is provided in 

Attachment 1.

0.719*exp(ln((CBR * Fish % Lipid)/(Bird Egg BMF * Bird Egg % Lipid))/0.897)

LOAEL = Lowest observable adverse effects level



Table D-5C
CALCULATION OF ECOLOGICAL PRGs FOR TOTAL PCBs IN SEDIMENT BASED ON AVIAN WILDLIFE

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Feeding Guild

Representative Wildlife Receptor

Toxicity Benchmark TRV-NOAEL TRV-LOAEL TRV-NOAEL TRV-LOAEL

PRGsed  (mg/kg)  [Equation 4] 1.4E+00 1.5E+01 N/A N/A

PRGsed  (mg/kg)  [Equation 5] N/A N/A 2.4E-01 2.4E+00

Geometric Mean PRGsed  (mg/kg)

Calculation of PRGsed for each representative avian wildlife receptor:

Equation 4:                            PRGsed for Piscivorous Bird =    

Equation 5:                        PRGsed for Insectivorous Bird =

Parameter Values

Belted Red-Winged

Kingfisher Blackbird

Target hazard quotient THQ unitless 1 1 --

Body weight BW kg 0.15 0.053 RA Table 5-28

Toxicity reference value - NOAEL based TRV-NOAEL mg/kg/day 0.11 0.11 RA Table 5-30

Toxicity reference value - LOAEL based TRV-LOAEL mg/kg/day 1.1 1.1 RA Table 5-30

Food ingestion rate IRf kg/day 0.075 0.042 RA Table 5-28

Proportion of fish in diet PFfish unitless 0.7 N/A RA Table 5-28

Proportion of invertebrates in diet PFinvert unitless 0.3 1 RA Table 5-28

Sediment ingestion rate IRsed kg/day 0.0004 0.0001 RA Table 5-28
Sediment total organic carbon content % TOC unitless 5.13 5.13 Page 10

Invertebrate lipid content 1 Invert % Lipid unitless 1.8 1.8 RA Table 5-33
Biota-sediment accumulation factor (invertebrates) 1 BSAFinvert unitless 1.62 1.62 RA Table 5-33

Notes:

N/A = Not applicable
PRG = Preliminary remediation goal
RA = Risk Assessment
kg = kilogram
mg = milligram 

LOAEL = Lowest observable adverse effects level
NOAEL = No observable adverse effects level

Parameter Symbol Units
Representative Wildlife Receptor

1 = Site-specific arithmetic average of bioaccumulation study data from Bound Brook (3 samples), New Market Pond (2 samples), Ambrose Brook (1 sample), and Lake Nelson (1 sample)

Piscivorous Bird Insectivorous Bird

Source 

Belted Kingfisher Red-Winged Blackbird

4.7E+00 7.7E-01

PRGsed is calculated based on both TRV-NOAEL and TRV-LOAEL and the geometric mean of the resulting PRGseds is the designated PRGsed for each 
feeding guild.  Example solutions are provided in Attachment 1.

THQ * BW * TRV

((BSAFinvert * Invert % Lipid)/(%TOC) * IRf * PFinvert) + Irs

(((BSAFinvert * Invert % Lipid)/% TOC) * IRf * PFinvert) + IRsed

0.719*exp(ln((THQ * BW* TRV)/(IRf * PFfish))/0.897) + (THQ * BW * TRV)/



Table D-5d
CALCULATION OF ECOLOGICAL PRGs FOR TOTAL PCBs IN SEDIMENT BASED ON MAMMALIAN WILDLIFE

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Feeding Guild

Representative Wildlife Receptor

Toxicity Benchmark TRV-NOAEL TRV-LOAEL TRV-NOAEL TRV-LOAEL TRV-NOAEL TRV-LOAEL

PRGsed  (mg/kg)  [Equation 6] 7.6E+00 1.6E+01 N/A N/A N/A N/A

PRGsed  (mg/kg)  [Equation 7] N/A N/A 6.1E-01 6.1E+00 N/A N/A

PRGsed  (mg/kg)  [Equation 8] N/A N/A N/A N/A 5.6E+00 5.6E+01

Geometric Mean PRGsed  (mg/kg)

Calculation of PRGsed for each representative mammalian wildlife receptor:

Equation 6:                  PRGsed for Piscivorous Mammal =

Parameter Values

American Little Brown

Mink Bat Muskrat

Target hazard quotient THQ unitless 1 1 1 --

Body weight BW kg 1 0.008 1.2 RA Table 5-28

Toxicity reference value - NOAEL based TRV-NOAEL mg/kg/day 0.11 0.305 0.305 RA Table 5-31

Toxicity reference value - LOAEL based TRV-LOAEL mg/kg/day 0.23 3.05 3.05 RA Table 5-31

Food ingestion rate IRf kg/day 0.21 0.007 0.48 RA Table 5-28

Proportion of fish in diet PFfish unitless 0.88 N/A N/A RA Table 5-28

Proportion of invertebrates in diet PFinvert unitless 0.12 1 N/A RA Table 5-28

Proportion of plants in diet PFplant unitless N/A N/A 1 RA Table 5-28

Sediment ingestion rate IRsed kg/day 0.001 0 0.0058 RA Table 5-28

Sediment total organic carbon content % TOC unitless 5.13 5.13 N/A Page 10

Invertebrate lipid content 1 Invert % Lipid unitless 1.8 1.8 N/A RA Table 5-33

Biota-sediment accumulation factor (invertebrates) 1 BSAFinvert unitless 1.62 1.62 N/A RA Table 5-33

Bioaccumulation factor (plant) BAFplant unitless N/A N/A 0.124 RA Table 5-23

Notes:

N/A = Not applicable

PRG = Preliminary remediation goal
RA = Risk Assessment
kg = kilogram

mg = milligram 

Piscivorous Mammal Insectivorous Mammal Herbivorous Mammal

American Mink Little Brown Bat Muskrat

1.1E+01 1.9E+00 1.8E+01

Source

1 = Site-specific arithmetic average of bioaccumulation study data from Bound Brook (3 samples), New Market Pond (2 samples), Ambrose Brook (1 sample), and Lake Nelson (1 sample)

PRGsed is calculated based on both TRV-NOAEL and TRV-LOAEL and the geometric mean of the resulting PRGseds is the designated PRGsed for each feeding guild.  Example solutions are provided 
in Attachment 1.

Equation 7:               PRGsed for Insectivorous Mammal = THQ * BW * TRV
(((BSAFinvert * Invert % Lipid)/% TOC) * IRf * PFinvert) + IRs

Equation 8:                PRGsed for Herbivorous Mammal = THQ * BW * TRV
(BAFplant * IRf * PFplant) + IRsed

0.719*exp(ln((THQ * BW* TRV)/(IRf * PFf))/0.897)+(THQ*BW*TRV)
(BSAFinvert * Invert % Lipid/%TOC*IRf * PFinvert)+Irs

LOAEL = Lowest observable adverse effects level

NOAEL = No observable adverse effects level

Parameter Symbol Units

Representative Wildlife Receptor



Table D-6
TOTAL PCBs IN PUMPKINSEED SUNFISH FILLET, SURFACE SEDIMENT, AND BE-7 BEARING SURFACE SEDIMENT SUMMARY STATISTICS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Number 
of 

Samples

Number of 
Nondetects

Mean Lipid 
Normalized 
Aroclor 1254 

Concentration 
(mg/kg lipid)

Standard 
Deviation

Standard 
Error

Number 
of  

Samples

Number of 
Nondetects

Mean TOC 
Normalized 
Aroclor 1254 

Concentration 
(mg/kg OC)

Standard 
Deviation

Standard 
Error

Number 
of Be-7 

Samples

Number of 
Nondetects

Mean TOC 
Normalized 
Aroclor 1254 

Concentration 
(mg/kg OC)

Standard 
Deviation

Standard 
Error

5.19 2 0 167 42 30 6 0 119 94 38 2 0 232 18 13

5.66 4 0 132 37 19 5 1 125 81 36 4 0 201 45 22

6.32 5 0 316 97 43 15 0 1752 2280 589 3 0 131 74 43

6.50 5 0 133 43 19 16 0 1527 2297 574 3 0 131 74 43

7.32 5 0 7.4 3.7 1.7 8 6 7.7 13 4.5 4 0 3.6 1.6 0.78

Notes:
1. Pumpkinseed sunfish fillet data were collected by the USEPA in 2008 (USEPA, 2010).
2. Surface sediment and Be-7 bearing surface sediment data were collected in 2011 during the OU4 Remedial Investigation.
3. Nondetects are equal to 1/2 detection limit.
4. Aroclor 1254 concentrations are taken as representative of Total PCB concentrations.

OC = organic carbon
mg = milligram 

Be-7 Bearing Surface Sediment Pumpkinseed Sunfish Fillet (2008 data only)

River 
Mile

Surface Sediment (0-6 inches)

kg = kilogram



Table D-7
TOTAL PCBs IN WHITE SUCKER FILLET AND SURFACE SEDIMENT SUMMARY STATISTICS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Number 
of 

Samples

Number of 
Nondetects

Mean Lipid 
Normalized 

Aroclor 1254 
Concentration               
(mg/kg lipid)

Standard 
Deviation

Standard 
Error

Number 
of 

Samples

Number of 
Nondetects

Mean TOC 
Normalized 

Aroclor 1254 
Concentration 

(mg/kg OC)

Standard 
Deviation

Standard 
Error

3.71 3 0 340 288 166 7 0 81 39 15

5.19 8 0 193 101 36 6 0 119 94 38

5.66 8 0 280 108 38 5 1 125 81 36

6.32 8 0 1,325 754 266 15 0 1,752 2,280 589

6.50 6 0 1,068 227 80 16 0 1,527 2,297 574

7.32 6 0 9.2 1.4 0.57 8 6 7.7 13 4.5

Notes:
1. White sucker fillet data were collected by the USEPA in 2008 (USEPA, 2010).
2. Surface sediment data were collected in 2011 during the OU4 Remedial Investigation.
3. Nondetects are equal to 1/2 detection limit.
4. Aroclor 1254 concentrations are taken as representative of Total PCB concentrations.

OC = organic carbon

Surface Sediment (0-6 inches)White Sucker Fillet  (2008 data only)

River Mile

kg = kilogram
mg = milligram 



Table D-8
TOTAL PCBs IN PUMKINSEED SUNFISH WHOLE BODY, SURFACE SEDIMENT, AND BE-7 BEARING SURFACE SEDIMENT DATA SUMMARY STATISTICS

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Number of 
Samples

Number of 
Nondetects

Mean Lipid 
Normalized 

Aroclor 1254 
Concentration       
(mg/kg lipid)

Standard 
Deviation

Standard 
Error

Number of 
Samples

Number of 
Nondetects

Mean TOC 
Normalized 

Aroclor 1254 
Concentration 

(mg/kg OC)

Standard 
Deviation

Standard 
Error

Number of 
Samples

Number of 
Nondetects

Mean TOC 
Normalized 

Aroclor 1254 
Concentration 

(mg/kg OC)

Standard 
Deviation

Standard 
Error

5.19 2 0 238 103 73 6 0 119 94 38 2 0 232 18 13

5.66 4 0 185 75 37 5 1 125 81 36 4 0 201 45 22

6.32 5 0 560 137 61 15 0 1752 2280 589 3 0 131 74 43

6.50 5 0 210 75 33 16 0 1527 2297 574 3 0 131 74 43

7.86 5 0 9.2 5.4 2.4 2 1 1.2 1.4 0.98 4 0 3.6 1.6 0.78

Notes:
1. Pumpkinseed sunfish whole body data were collected by the USEPA in 2008 (USEPA, 2010).
2. Surface sediment and Be-7 bearing surface sediment data were collected in 2011 during the OU4 Remedial Investigation.
3. Nondetects are equal to 1/2 detection limit.
4. Aroclor 1254 concentrations are taken as representative of Total PCB concentrations.

OC = organic carbon
mg = milligram 

Pumpkinseed Sunfish Whole Body  (2008 data only) Be-7 Bearing Surface Sediment 

River 
Mile

Surface Sediment (0-6 inches)

kg = kilogram



Table D-9
SITE-SPECIFIC, RISK-BASED PRGs FOR TOTAL PCBs IN FLOODPLAIN SOIL

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Basis PRG (mg/kg, dw)

Soil Screening Benchmark - Birds & Mammals 3 3.3E-04

Human/Direct Contact - 10-6 Cancer Risk (Resident - adult/child) 4, 5 2.2E-01

Insectivorous Bird TRV 2.7E-01

Human/Direct Contact - Non-cancer Hazard (Resident - child) 5 1.1E+00

Insectivorous Mammal TRV 1.3E+00

Reference Area Floodplain Soil 6 1.6E+00

Human/Direct Contact - 10-5 Cancer Risk (Resident - adult/child) 4, 5 2.2E+00

Human/Direct Contact - Non-cancer Hazard (Resident - child; EF = 150 days/year) 7, 5 2.6E+00

Human/Direct Contact - Non-cancer Hazard (C/I worker - adult) 1.8E+01

Human/Direct Contact - Non-cancer Hazard (R/S/A - adolescent) 2.1E+01

Human/Direct Contact - 10-4 Cancer Risk (Resident - adult/child) 4, 5 2.2E+01

Soil Screening Benchmark - Plants & Invertebrates 8 4.0E+01

Notes:

5. The forward risk assessment for these receptors evaluated exposure to all soil.

dw = dry weight
C/I = Commercial/Industrial Worker

2. While residences are located within the OU4 Study Area boundary, OU4 addresses non-residential properties and 
parklands (or other town- and county-owned properties) only.  The potential for adverse health effects from exposure to 
soil in residential yards near the former CDE facility is being addressed as part of OU1 investigations.  Therefore, the 
residential scenario evaluated in the Risk Assessment, and included herein, is not an evaluation of actual current/future 
residential exposures but is a conservative assessment that is protective of most other receptor populations that may 
access floodplain areas within OU4.

1. For direct contact by Recreationist/Sportsman/Angler (R/S/A) and Resident, the lowest PRG for the different populations 
ages evaluated in the forward risk assessment are presented.  

4. For cancer risk-based PRGs, exposure was based on 6 years as child and 24 years as an adult. 

6. Highest reference area floodplain soil concentration for Ambrose Brook (2.9E-02 to 1.59E+00 mg/kg).

kg = kilogram
mg = milligram 

8. NJDEP Site Remediation Program Ecological Screening Criteria for soil where protective of plants and/or invertebrates 
(accessed online at:  http://www.nj.gov/dep/srp/guuidance/ecoscreening/.

3.  USEPA Region 5 Ecological Screening Levels for soil where protective of birds and/or mammals (accessed online at:  
http://www.epa.gov/reg5rcra/ca/edql.htm).

7. PRG based on an exposure frequency (EF) of 150 days/year based on 5 days/week for 10 weeks during the summer and          
2 days/week for 40 weeks during the rest of the year.



Table D-10
HUMAN HEALTH/DIRECT CONTACT PRGs FOR TOTAL PCBs IN FLOODPLAIN SURFACE SOIL

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Bound Brook OU4 RI/FS Page 1 of 1  2014

Surface Soil Surface Soil

Recreationist/ Commercial/
Sportsman/Angler Industrial Worker

Adolescent Adult Adult Child Adult/Child 1 Child
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

PRG-ing 3.6E+01 2.6E+01 1.5E+01 1.6E+00 3.2E-01 4.6E-01

PRG-derm 5.1E+01 6.1E+01 2.6E+01 4.0E+00 7.2E-01 1.2E+00

PRG-inh -- -- -- -- 3.4E+04 1.7E+05

PRG-total 2.1E+01 1.8E+01 9.4E+00 1.1E+00 2.2E-01 3.3E-01

Parameter Values

Recreationist/ Commercial/
Sportsman/Angler Industrial Worker

Adolescent Adult Adult Child Adult/Child Child
hazard hazard hazard hazard risk risk

THQ unitless 1 1 1 1 N/A N/A

TCR unitless N/A N/A N/A N/A 1E-06 1E-06

ATnc days 4,380 365 10,950 2,190 N/A N/A

ATnc-inh hours 105,120 1,968 262,800 52,560 N/A N/A

ATc days N/A NA N/A N/A 25,550 25,550

ATc-inh hours N/A N/A N/A N/A 613,200 613,200

BW kg 49 70 70 15 N/A 15

RfD mg/kg-d 2E-05 2E-05 2E-05 2E-05 N/A N/A

RfC mg/m3 NA NA NA NA N/A N/A

CSF (mg/kg-d)-1 N/A N/A N/A N/A 2E+00 2E+00

IUR (µg/m3)-1 N/A N/A N/A N/A 1E-04 1E-04

IR mg/day 200 330 100 200 N/A 200

IRadj mg-year/kg-day N/A N/A N/A N/A 114.3 N/A

EF days/year 50 60 350 350 350 350

EF-inh days/week N/A 5 N/A N/A N/A N/A

ED years 12 1 30 6 30 6

ED-inh weeks n/a 12 n/a n/a n/a n/a

ET hours/day 2 8 24 24 24 24

EV events/day 1 1 1 1 1 1

SA cm2 5,000 3,300 5,700 2,800 N/A 2,800

AF mg/cm2-event 0.2 0.3 0.07 0.2 N/A 0.2

DFSadj mg-year/kg-day N/A N/A N/A N/A 360.8 N/A

ABS unitless 0.14 0.14 0.14 0.14 0.14 0.14

PEF m3/kg 1.38E+09 1.38E+09 1.38E+09 1.38E+09 1.38E+09 1.38E+09

CF1 kg/mg 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

CF2 µg/mg NA NA NA NA 1E+03 1E+03

Notes:

NA = Not available

µg = microgram

kg = kilogram
mg = milligram 

1. For cancer risk-based PRGs, exposure was based on 6 years as child and 24 years as an adult. 

10-6 Cancer Risk

CSF x EF x ED x IR x CF1
TR x ATc x BW

PRG-derm =

PRG-inh =

Non-cancer THQ = 1

Resident

All Soil All Soil

PRG-ing =

Resident
Symbol

1PRG-total =

Units

PRG-total =

Equations

PRG-inh =

EF x ED x IR x CF1
THQ x ATnc x BW x RfD

EF x ED x ET
THQ x ATnc-inh x RfC x PEF

EF x ED x EV x SA x AF x ABS x CF1
THQ x ATnc x BW x RfD

m = meter
cm = centimeter

N/A = Not applicable

PRG

Cancer Risk

Resident

PRG-ing =

PRG-derm =
CSF x EF x ED x EV x SA x AF x ABS x CF1

TR x ATc x BW

IUR x CF2 x EF x ED x ET
TR x ATc-inh x PEF

Non-cancer Hazard

1 /SL-ing + 1/SL-derm + 1/SL-inh
1

1 /SL-ing + 1/SL-derm + 1/SL-inh



Table D-11
CALCULATION OF ECOLOGICAL PRGs FOR TOTAL PCBs IN FLOODPLAIN SURFACE SOIL

Cornell-Dubilier Electronics Superfund Site
Feasibility Study

Feeding Guild

Representative Wildlife Receptor

Toxicity Benchmark TRV-NOAEL TRV-LOAEL TRV-NOAEL TRV-LOAEL
PRGsoil  (mg/kg)  [Equation 9] 8.5E-02 8.5E-01 4.0E-01 4.0E+00

Geometric Mean PRGsed  (mg/kg)

Calculation of PRGsoil for each representative wildlife receptor:

Parameter Values

American Robin Short-tailed Shrew

Target hazard quotient THQ unitless 1 1 --

Body weight BW kg 0.081 0.0157 RA Table 5-28

Toxicity reference value - NOAEL based TRV-NOAEL mg/kg/day 0.11 0.305 RA Tables 5-30 & 31

Toxicity reference value - LOAEL based TRV-LOAEL mg/kg/day 1.1 3.05 RA Tables 5-30 & 31

Food ingestion rate IRf kg/day 0.098 0.011 RA Table 5-28

Proportion of invertebrates in diet PFinvert unitless 1 1 RA Table 5-28

Soil ingestion rate IRs kg/day 0.002 0.0003 RA Table 5-28
Bioaccumulation factor (invertebrates) 1 BAFinvert unitless 1.05 1.05 RA Table 5-22

Notes:

PRG = Preliminary remediation goal
RA = Risk Assessment

Insectivorous Bird Insectivorous Mammal

Source

1 = Site-specific soil-to-earthworm BAF calculated as the arithmetic average BAF of the three bioaccumulation study samples from Bound Brook

American Robin Short-tailed Shrew

2.7E-01 1.3E+00

PRGsoil is calculated based on both TRV-NOAEL and TRV-LOAEL and the geometric mean of the resulting PRGsoils is the designated PRGsoil for 
each feeding guild.  An example solution is provided in Attachment 1.

Equation 9:                                        PRGsoil = THQ * BW * TRV
(BAFinvert * IRf * PFinvert) + IRs

kg = kilogram
mg = milligram 

LOAEL = Lowest observable adverse effects level
NOAEL = No observable adverse effects level

Parameter Symbol Units Representative Wildlife Receptor
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Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐1

Pumpkinseed Sunfish Fillet –
Aroclor 1254 Concentration vs. River Mile
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐2

White Sucker Fillet –
Aroclor 1254 Concentration vs. River Mile
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐3

Pumpkinseed Sunfish Fillet –
Lipid‐Normalized Aroclor 1254 Concentration 

vs. River Mile
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐4

White Sucker Fillet –
Lipid‐Normalized Aroclor 1254 Concentration 

vs. River Mile
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐5

Pumpkinseed Sunfish Fillet –
1997 vs. 2008 Lipid‐Normalized Aroclor 1254 
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐6

White Sucker Fillet –
1997 vs. 2008 Lipid‐Normalized Aroclor 1254 
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐7

Pumpkinseed Sunfish Fillet –
1997 vs. 2008 % Lipid Data
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Superfund Site

South Plainfield, NJ
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FIGURE D‐8

White Sucker Fillet –
1997 vs. 2008 % Lipid Data

1997
2008

All pairs
Tukey‐Kramer
0.05

Sampling Year



Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐9

Pumpkinseed Sunfish Whole Body –
1997 vs. 2008 % Lipid Data
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Bound Brook OU4 RI/FS

Cornell‐Dubilier Electronics 
Superfund Site

South Plainfield, NJ

2014

FIGURE D‐10

Pumpkinseed Sunfish Whole Body –
Lipid‐Normalized Aroclor 1254 Concentration 

vs. River Mile
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FIGURE D‐11

Surface Sediment –
1997 vs. 2011 Total Organic Carbon Data
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FIGURE D‐12

Pumpkinseed Sunfish Fillet –
TOC‐Normalized Sediment and Lipid‐Normalized 

Aroclor 1254 Concentrations vs. River Mile

Notes:
1. Surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. Pumpkinseed sunfish tissue samples were obtained from USEPA 2008 field investigation program.
3. Non‐detects were presented as half the method detection limit.
4. Surface sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles about each tissue sampling location.  
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FIGURE D‐13

White Sucker Fillet –
TOC‐Normalized Sediment and Lipid‐Normalized 

Aroclor 1254 Concentrations vs. River Mile

Notes:
1. Surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. White sucker tissue samples were obtained from USEPA 2008 field investigation program.
3. Non‐detects were presented as half the method detection limit.
4. Surface sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles about each tissue sampling location.  
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FIGURE D‐14

Pumpkinseed Sunfish Whole Body –
TOC‐Normalized Sediment and Lipid‐Normalized 

Aroclor 1254 Concentrations vs. River Mile

Notes:
1. Surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. Pumpkinseed sunfish tissue samples were obtained from USEPA 2008 field investigation program.
3. Non‐detects were presented as half the method detection limit.
4. Surface sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles about each tissue sampling location.  
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FIGURE D‐15

White Sucker Fillet –
Lipid‐Normalized Aroclor 1254 vs. Mean TOC‐
Normalized Aroclor 1254 Concentrations

Notes:
1. TOC‐Normalized sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles of each tissue sampling location.  
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FIGURE D‐16

White Sucker Fillet –
Tissue Aroclor 1254 Concentration vs. Mean Sediment 
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Notes:
1. Surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. White sucker tissue samples were obtained from USEPA 2008 field investigation program.
3. Surface sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles about each tissue sampling location.  
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FIGURE D‐17

Pumpkinseed Sunfish Fillet –
Lipid‐Normalized Aroclor 1254 vs. Mean TOC‐
Normalized Aroclor 1254 Concentrations

Notes:
1. TOC‐Normalized sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles of each tissue sampling location.  
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FIGURE D‐18

Pumpkinseed Sunfish Whole Body –
Lipid‐Normalized Aroclor 1254 vs. Mean TOC‐
Normalized Aroclor 1254 Concentrations

Notes:
1. TOC‐Normalized sediment concentrations were estimated as the average of all sediment samples in an area ± 0.25 miles of each tissue sampling location.  
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FIGURE D‐19

Pumpkinseed Sunfish Fillet –
Lipid‐Normalized and Be‐7 TOC‐Normalized Aroclor 

1254 Concentrations vs. River Mile
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Notes:
1. Be‐7 bearing surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. White sucker tissue samples were obtained from USEPA 2008 field investigation program.
3. Red polygon‐like shapes represent the fish‐sediment matching pairs.
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FIGURE D‐20

Pumpkinseed Sunfish Whole Body  –
Lipid‐Normalized and Be‐7 TOC‐Normalized Aroclor 

1254 Concentrations vs. River Mile

Notes:
1. Be‐7 bearing surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. White sucker tissue samples were obtained from USEPA 2008 field investigation program.
3. Red polygon‐like shapes represent the fish‐sediment matching pairs.
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FIGURE D‐21

Pumpkinseed Sunfish Fillet –
Lipid‐Normalized Aroclor 1254 vs. Be‐7 Mean TOC‐

Normalized Aroclor 1254 Concentrations

Notes:
1. Be‐7 TOC‐Normalized surface sediment concentrations were estimated as the average of all sediment samples nearby each tissue sampling location (see 

figure D‐19 for fish‐sediment matching pairs).  
2. One Be‐7  TOC‐Normalized surface sediment concentration at (RM5.72, 1,270 mg/kg OC) was excluded in the above analysis.
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FIGURE D‐22

Pumpkinseed Sunfish Whole Body –
Lipid‐Normalized Aroclor 1254 vs. Be‐7 Mean TOC‐

Normalized Aroclor 1254 Concentrations

Notes:
1. Be‐7 TOC‐Normalized surface sediment concentrations were estimated as the average of all sediment samples nearby each tissue sampling location (see 

figure D‐20 for fish‐sediment matching pairs).  
2. One Be‐7  TOC‐Normalized surface sediment concentration at (RM5.72, 1,270 mg/kg OC) was excluded in the above analysis.
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FIGURE D‐23

Pumpkinseed Sunfish Fillet –
Tissue Aroclor 1254 Concentration vs. Mean Be‐7 
Bearing Sediment Aroclor 1254 Concentrations
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Notes:
1. Be‐7 bearing surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. Pumpkinseed sunfish tissue samples were obtained from USEPA 2008 field investigation program.
3. See figure D‐19 for the fish‐sediment matching pairs.
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FIGURE D‐24

Pumpkinseed Sunfish Whole Body  –
Tissue Aroclor 1254 Concentration vs. Mean Be‐7 
Bearing Sediment Aroclor 1254 Concentration

Notes:
1. Be‐7 bearing surface sediment samples were obtained from LBG 2011 Remedial Investigation.
2. Pumpkinseed sunfish tissue samples were obtained from USEPA 2008 field investigation program.
3. See figure D‐20 for the fish‐sediment matching pairs.
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Attachment D-1 

 

 

 

Algebraic Solutions of Equations Used to Calculate Ecological Risk-Based PRGs for Sediment and 
Floodplain Soil, and Example PRG Calculations 



Equation 1:  Calculation of PRGsed for Invertebrate Critical Body Residue (CBR)

Basic relationships

Csed =

where:
Csed = PRGsed; Cinvert = invertebrate CBR

Example solution for CBR-NOAEL

PRGsed =  

Solving for Csed:

BSAF = Cinvert / invert % lipid
Csed / % TOC

= 1.9E-01 mg/kg

Cinvert x % TOC
BSAF x % invert lipid

0.11 mg/kg x 5.13
1.62 x 1.8



Equation 2:  Calculation of PRGsed for Fish Critical Body Residue (CBR)

Basic relationships

where:
1.03 + 0.897 x log (Csed / % TOC)

Csed = 

where: 
fish % lipid = 3.34; % TOC = 5.13

and where:
Csed = PRGsed; Cfish = fish CBR

Example solution for CBR-NOAEL

PRGsed = = 6.2E-03 mg/kg

0.719 x exp(ln(Cfish)/0.897)

0.719 x exp(ln(0.014)/0.897)

BSAFfish x fish % lipid x Csed
% TOC

Cfish = 

log(Cfish / fish % lipid) =

  Solving for Csed, reduced to:



Equation 3:  Calculation of PRGsed for Critical Bird Egg Residue

Basic relationships

where:
Cbird egg = critical bird egg residue

1.03 + 0.897 x log (Csed / % TOC)

Solving for Csed, reduced to:
Csed = 

where: 
fish % lipid = 3.34; % TOC = 5.13

and where:
Csed = PRGsed

Example solution for CBR-NOAEL

PRGsed =

Cfish =

Bird egg BMF = 

1.1 mg/kg x 7.7
16 x 3.34

Cfish = 

and where:
log(Cfish / fish % lipid) =

= 0.03 mg/kg

0.719 x exp(ln(Cfish)/0.897)

0.719 x exp(ln(0.03)/0.897)

Cbird egg / bird egg % lipid
Cfish / fish % lipid

Cbird egg x fish % lipid
Bird egg BMF x bird egg % lipid

= 1.4E-02 mg/kg



Equation 4:  Calculation of PRGsed for Piscivorous Bird

Basic relationships

Intake
TRV

Intake = HQ x TRV

where:
Intake =

Intake = + +
% TOC

BW

where: and:
Cfish = Cinvert = BSAFinvert x invert % lipid x Csed

and where: where:
1.03 + 0.897 x log (Csed / % TOC) Cfish / invert % lipid

Cinvert / % TOC
reduced to:

0.719 x exp(ln(Cfish)/0.897)

where: 
fish % lipid = 3.34; % TOC = 5.13

Solving for Csed:

Csed = 
(((BSAFinvert x Invert % Lipid)/% TOC) x IRf x PFinvert) + IRsed

where:
Csed = PRGsed for piscivorous bird; HQ = Target hazard quotient

Example solution for TRV-NOAEL

1 x 0.15 kg x 0.11 mg/kg-day
(((1.62 x 1.8)/5.13) x 0.075 kg/day x 0.3) + 0.0004 kg/day

log(Cfish / fish % lipid) =

Csed = 

BSAFinvert = 

HQ x BW X TRV + HQ x BW x TRV

BASFfish x fish % lipid x Csed x IRf x PFf
% TOC

Cfish x IRf x PFf + Cinvert x IRf x PFinvert + Csed x IRsed
BW

BASFinvert x invert % lipid x Csed Csed x IRsed

BSAFfish x fish % lipid x Csed

x IRf x PFf

% TOC % TOC

HQ =

PRGsed = 0.719 x exp(ln( 1 x 0.15 kg x 0.11 mg/kg-day
0.075 kg/day x 0.7 

)/0.897)       +

= 1.4E+00 mg/kg

((BSAFfish x fish % Lipid)/% TOC) x IRf x PFfish



Equation 5:  Calculation of PRGsed for Insectivorous Bird

Basic relationships

Intake
TRV

Intake = HQ x TRV

where:

where:

Csed = 

where:
Csed = PRGsed for insectivorous bird; HQ = Target hazard quotient

Example solution for TRV-NOAEL

PRGsed = 
(((1.62 x 1.8)/5.13) x 0.042 kg/day x 1) + 0.0001 kg/day

(((BSAFinvert x Invert % Lipid)/% TOC) x IRf x PFinvert) + IRsed
HQ x BW x TRV

= 2.4E-01 mg/kg

Cfish = BSAF x fish % lipid x Csed
% TOC

1 x 0.053 kg x 0.11 mg/kg-day

Solving for Csed:

x IRf x PFf + Csed x IRsed
% TOC

BW

BSAF = Cfish / fish % lipid
Csed / % TOC

HQ =

Intake = Cfish x IRf x PFf + Csed x IRsed
BW

Intake =
BASF x fish % lipid x Csed



Equation 6:  Calculation of PRGsed for Piscivorous Mammal

Basic relationships

Intake
TRV

Intake = HQ x TRV

where:
Cfish x IRf x PFf + Cinvert x IRf x PFinvert + Csed x IRsed

where: and: and:
BSAFinvert x invert % lipid x Csed
% TOC

and where: where:
1.03 + 0.897 x log (Csed / % TOC)

Solving for Csed, reduced to:

Csed = 0.719 x exp(ln(Cfish)/0.897)
where: 

fish % lipid = 3.34; % TOC = 5.13

Solving for Csed:

Csed = 

where:
Csed = PRGsed for piscivorous mammal; HQ = Target hazard quotient

Example solution for TRV-NOAEL

(((1.62 x 1.8)/5.13) x 0.21 kg/day x 0.12) + 0.001 kg/day
1 x 1 kg x 0.11 mg/kg-day = 7.6E+00 mg/kg

% TOC
x IRf x PFf

Cfish = Cinvert = 

+

+

HQ x BW X TRV
((BSAFfish x fish % Lipid)/% TOC) x IRf x PFfish

HQ x BW x TRV
(((BSAFinvert x Invert % Lipid)/% TOC) x IRf x PFinvert) + IRsed

1 x 1 kg x 0.11 mg/kg-dayPRGsed = 0.719 x exp(ln( )/0.897)       

BSAFfish x fish % lipid x Csed
% TOC

log(Cfish / fish % lipid) =

0.21 kg/day x 0.88 

BSAFinvert = Cfish / invert % lipid
Cinvert / % TOC

BW

+ Csed x IRsedBASFfish x fish % lipid x Csed
% TOC

+ BASFinvert x invert % lipid x Csed

HQ =

Intake =
x IRf x PFf

Intake =
BW



Equation 7:  Calculation of PRGsed for Insectivorous Mammal

Basic relationships

Intake
TRV

Intake = HQ x TRV

where:

where:
Cinvert = 

and where:

Solving for Csed:

Csed = 

where:
Csed = PRGsed for insectivorous mammal; HQ = Target hazard quotient

Example solution for TRV-NOAEL

PRGsed = 
1 x 0.008 kg x 0.305 mg/kg-day

((1.62 x 1.8)/5.13) x 0.007 kg/day x 1

BW

BSAFinvert x invert % lipid x Csed
% TOC

BSAFinvert = Cinvert / invert % lipid
Csed / % TOC

= 6.1E-01 mg/kg

(((BSAFinvert x Invert % Lipid)/% TOC) x IRf x PFinvert) + IRsed
HQ x BW x TRV

x IRf x PFf + Csed x IRsed

HQ =

Intake =

Intake =

Cinvert x IRf x PFinvert + Csed x IRsed
BW

BASFinvert x invert % lipid x Csed
% TOC



Equation 8:  Calculation of PRGsed for Herbivorous Mammal

Basic relationships

Intake
TRV

Intake = HQ x TRV

where:

where:
Cplant = 

and where:
Cplant
Csed

Solving for Csed:

Csed = 

where:
Csed = PRGsed for herbivorous mammal; HQ = Target hazard quotient

Example solution for TRV-NOAEL

HQ =

Intake =

= 5.6E+00 mg/kg
0.124 x 0.48 kg/day x 1 + 0.0058 

1 x 1.2 kg x 0.305 mg/kg-dayPRGsed = 

(BAFplant x IRf x Pfplant) + IRsed
HQ x BW X TRV

Cplant x IRf x PFplant + Csed x IRsed
BW

Csed x BAFplant

Csed x BAFplant x IRf x PFplant + Csed x IRsed
BW

Intake = 

BAFplant = 



Equation 9:  Calculation of PRGsoil for Insectivorous Bird and Insectivorous Mammal

Basic relationships

Intake
TRV

Intake = HQ x TRV

where:

where:
Cinvert = 

Solving for Csoil:

where:
Csoil = PRGsoil for insectivorous bird or mammal; HQ = Target hazard quotient

Example solution for insectivorous bird for TRV-NOAEL

Csoil x BAFinvert

HQ x BW X TRV
(BAFinvert x IRf x PFinvert) + IRsoil

PRGsed = 1 x 0.081 kg x 0.11 mg/kg-day = 8.5E-02 mg/kg
1.05 x 0.098 kg/day x 1 + 0.002 

Csoil = 

BW

HQ =

Intake = Cinvert x IRf x PFinvert + Csoil x IRsoil
BW

Csoil x BAFinvert x IRf x PFinvert + Csoil x IRsoilIntake = 
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Appendix C1: Ex-Situ Technologies Considered in Sample of 25 Sites

Technologies that were considered for treatment of extracted ground in the sample of 25 sites reviewed in
detail (EPA, 1996b) are listed below.  These technologies were either considered in the feasibility study
(FS), or considered and/or selected in the record of decision (ROD) or remedial design.  The technologies are
listed according to overall process type, and by design style within each type.  Those technologies identified
as presumptive technologies  are also indicated.  For further information on how presumptive technologies
were identified, refer to Section 3.2 of this guidance and EPA, 1996b.

For Treatment of Organic Contaminants: For Treatment of Metals:
-------------------------------------------------------------- --------------------------------------------------------------

Presumptive Technologies: Chemical precipitation:
    Hydroxide precipitants

Air stripping:
    Packed tower -  Lime

-  Ambient temperature -  With prior chemical reduction
-  Higher temperature     Sulfide precipitants

    Aeration methods -  Sulfur dioxide
-  Ambient temperature -  Sodium sulfide
-  Higher temperature -  Sodium bisulfide/bisulfites

    Cascade falls -  With prior chemical reduction

Granular activated carbon (GAC)

Chemical/UV oxidation:
    Chemical oxidation alone -  Activated consumable element

-  Ozone -  Unspecified chemical precipitation
-  Hydrogen peroxide
-  Chlorine compounds
-  Potassium permanganate     Fixed bed

    Chemical with UV oxidation -  Impregnated/synthetic resin
-  Ozone -  Activated alumina
-  Hydrogen peroxide     Electrodialysis

    UV oxidation alone (photolysis)     Unspecified ion exchange
    Alkaline chlorination (for cyanide)
    Unspecified oxidation methods Electrochemical methods:

Aerobic biological reactors:
    Attached growth

-  Trickling filter Aeration of Background Metals:
-  Rotating biological contactors    Aeration basin
-  Fixed bed    Cascade aeration

    Suspended growth    Other aeration methods
-  Activated sludge
-  Sequencing batch reactors
-  Aeration ponds/lagoons
-  Unspecified suspended growth

    Unspecified aerobic reactors

-  Sodium hydroxide

-  Unspecified sulfide precipitant
    Other precipitation methods

-  Ferrous sulfate
-  Potassium permanganate

Ion exchange/adsorption:

    Electrochemical reduction
    Magnetically activated
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Appendix C1: Ex-Situ Technologies Considered in Sample of 25 Sites (continued)

For Treatment of Organic Contaminants: For Treatment of Metals:
-------------------------------------------------------------- --------------------------------------------------------------
Other Technologies Considered:

Chemical treatment:
    Hydrolysis
    Catalytic dehydrochlorination
    Catalytic dechlorination
    Chlorinolysis

Thermal Destruction:
    Incineration
    Calcination
    Wet air oxidation
    Supercritical water oxidation
    Microwave discharge/plasma

High temperature separation:
    Steam stripping
    Distillation

Membrane filtration:
    Reverse osmosis
    Ultrafiltration

Anaerobic biological treatment:
    Anaerobic biological reactor
    Enzymatic degradation

Liquid-liquid extraction:
    Solvent extraction
    Liquid carbon dioxide extraction

Evaporation:
    Evaporation basin

Land treatment:
    Surface spreading
    Spray irrigation

Granular activated carbon (for metals)

Reverse Osmosis

Biological treatment of metals
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Appendix C2: Other Components Needed for Treatment Trains 1

Solid or Liquid Separation
Technologies

--------------------------------------

Oil/grease separation4

Filtration5

Coagulation5

  (or flocculation)

Clarification5

  (or sedimentation)

Effluent Polishing Technologies Technologies2

-------------------------------------- --------------------------------------

Activated carbon Activated carbon

Ion exchange Resin adsorption

Catalytic oxidation
Neutralization

Vapor Phase Treatment
3

Thermal incineration

Acid gas scrubbing

Condensation

General Sequence of Unit Processes Used in Aqueous Treatment Trains

Sequence Unit Treatment Process Treatment Stage
----------- -------------------------------- ---------------------

  Begin Equalize inflow Pretreatment
Separate solid particles Pretreatment
Separate oil/grease (NAPLs) Pretreatment
Remove metals Treatment
Remove volatile organics Treatment
Remove other organics Treatment
Polish organics Post-treatment2

Polish metals Post-treatment
  End Adjust pH, if required Post-treatment

------------------------------------------
NOTES:

In addition to the presumptive technologies listed in the guidance, other treatment components are needed either prior to (pretreatment) or subsequent to1

(post-treatment) the presumptive technologies.  This listing is not intended to be presumptive.  Not listed are technologies that may be required for treatment
residuals, such as spent carbon.

Effluent polishing technologies are those used for the final stage of treatment prior to discharge, and can include pH adjustment (neutralization) as well as2

additional removal of aqueous constituents.

Vapor phase contaminants released during water treatment may need to be contained and treated.  This includes organic contaminants volatilized during air3

stripping, from biological treatment, or other gases released from chemical oxidation, reduction or biologic processes (e.g., hydrochloric acid, hydrogen
sulfide, methane, etc.).

Methods for separation of oil and/or grease from water include, but are not limited to, gravity separation and dissolved air floatation.  These methods can be4

used to remove NAPLs from the extracted ground water.

These technologies can be used to remove solid particles at the beginning of the treatment train or for removal of other solids resulting from chemical5

precipitation, chemical/UV oxidation or biological treatment.
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Appendix C3: Information Needed for Selection of Technologies and Design of Treatment Train

Information Needed Purpose of Information
-------------------------------------------------------------- --------------------------------------------------------------
1.  Total extraction flow rate: Inflow to the treatment system is the total flow from

  Total extracted flow

  Flow variability

  Uncertainty of estimate

all extraction wells.  Since this flow must also be
discharged, large flows may determine the availability
of some discharge options.  Flow rate and
concentration determines the mass loading (mass per
unit water volume) of each contaminant entering the
treatment system.  The mass loading determines the
dimensions and capacities of treatment vessels, and
whether continuous flow or batch design are used for
each treatment unit.  Flow is also a factor for selecting
among the presumptive treatment technologies
because some are less cost effective for high or low
flows.

Variable inflow rates may require use of flow
equalization tanks, batch instead of continuous flow
operation or use of modular treatment units that can
be added or subtracted from the treatment train.  Some
technologies can handle variable flow more easily
than others.  Variable extraction rates may result from
short-term operational changes, seasonal changes or
phased well installation.

Uncertainty in the flow estimate can result from
natural variability of aquifer properties over the site,
and from the method used to measure these properties. 
Since flow is a critical design parameter, additional
characterization may be needed to reduce the level of
uncertainty.  Estimates of the total extraction rate
should be based on pumping type aquifer tests,
since this method provides a much better estimate
of average aquifer properties than other methods.
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Appendix C3: Information Needed for Selection of Technologies and Design of Treatment Train
(continued)

Information Needed Purpose of Information
-------------------------------------------------------------- --------------------------------------------------------------
2.  Discharge options and effluent requirements:

  Options available

  Target effluent concentrations, each 
     option

-  Contaminants

-  Contaminant degradation 
   products

-  Treatment additives

-  Natural constituents

- Water quality parameters

  Other requirements, each option

- Regulatory

-  Operational

  Community concerns or preferences

Options for discharge of treated ground water could
include: discharge to surface waters; discharge to a
drinking water system; reuse or recycling for other
purposes (e.g., industrial processes); infiltration or
reinjection to shallow subsurface or reinjection to the
same aquifer; or discharge to POTW.  Target effluent
concentration levels for both contaminants and
naturally occurring constituents may be markedly
different for each discharge option.

Effluent requirements could include those for
chemicals added during treatment, contaminant
degradation products, naturally occurring constituents
(e.g., arsenic), and water quality parameters (e.g.,
suspended solids) in addition to maximum
concentration levels for chemicals of concern.  These
requirements will determine the overall level of
treatment needed, which in turn determines the type of
components needed in the treatment train and is a
critical factor in selecting appropriate treatment
technologies.

Each discharge option may have different water
quality requirements for the treated effluent, from both
a regulatory and operational standpoint.  For
example, reinjection to the subsurface must meet
substantive federal and/or state requirements for
underground injection (regulatory) as well as
minimize chemical and biological clogging of
injection wells or infiltration lines (operational).  Use
of the best available technology (BAT) could also be a
regulatory requirement.  The affected community
may also have concerns or preferences regarding the
type of discharge.

Target effluent concentrations  determine the overall
removal efficiency the treatment train must attain for
each constituent.  For example, if the target effluent
level is 10 mg/L and the inflow concentration is 1000
mg/L, then the treatment train must attain an overall
removal efficiency of 99.0 percent (1000 - 0.99(1000)
= 10).  The treatment train may need to include more
than one type of technology, or multiple units of a
single technology, in order to attain the required
overall removal efficiency.
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Appendix C3: Information Needed for Selection of Technologies and Design of Treatment Train
(continued)

Information Needed Purpose of Information
-------------------------------------------------------------- --------------------------------------------------------------

3.  Water quality of treatment influent: Contaminant types and concentrations  must be

  Contaminant types and concentrations:

-  Inorganic chemicals

-  Organic chemicals

-  Concentration changes over time

-  Nonaqueous phase liquids 
   (NAPLs)

  Naturally occurring constituents:

-  Major cations (metals) and 
   anions

-  Organic chemicals

-  Radionuclides

estimated for the total flow entering the treatment
system.  Since some technologies are more effective in
removing certain contaminant types, this is an
important technology selection factor.  Inflow
concentrations are needed to determine the removal
efficiency of the treatment train, as discussed above.

The design should consider the potential for inflow
concentrations to change over time.   Contaminant
concentrations usually decrease as remediation
progresses.  Also, short term increases may occur if a
"hot spot" of more highly contaminated ground water
is captured by the extraction system.  Samples
obtained from pumping type aquifer tests provide
better estimates of average contaminant
concentrations, because such samples are obtained
from a relatively large aquifer volume.

If present, subsurface NAPLs (refer to Appendix A1)
may become entrained in the extracted ground water. 
These immiscible liquids should be removed in a
pretreatment step (process used prior to other
treatment methods).  Also, a specialized extraction
system may be needed to remove free-phase NAPLs
from the subsurface.

Naturally occurring  or non-site related constituents
may need to be removed to prevent interference with
treatment processes and may be a factor in technology
selection.  Metals such as iron, manganese, and
calcium can leave mineral deposits (scaling) on air
stripper packing and on activated carbon or other
treatment media.  If not accounted for, these metals
can also cause premature exhaustion of ion exchange
capacity and increased consumption of reagents in
chemical oxidation or precipitation processes.  Iron
also promotes biological fouling in air strippers. 
Heavy metals (e.g., lead, mercury) and cyanides can
be toxic to microorganisms in biological reactors. 
Metals can also form deposits on well screens of
extraction or reinjection wells (encrustation) or
promote biological fouling (clogging) on well screens.



C-7

Appendix C3: Information Needed for Selection of Technologies and Design of Treatment Train
(continued)

Information Needed Purpose of Information
-------------------------------------------------------------- --------------------------------------------------------------

3.  Water quality of influent (continued): Dissolved organic constituents  (e.g., from decay of

  Other water quality parameters:

 -  Indicator parameters

 -  Design parameters

organic materials or from landfill leachate) can
interfere with adsorption of targeted compounds and
can cause premature exhaustion of activated carbon. 
Metal-organic complexes can interfere with chemical
oxidation or precipitation processes.

If present, naturally occurring radionuclides can
accumulate in treatment media or residuals (e.g.,
activated carbon or chemical sludges) resulting in
potential exposure hazards for personnel and
additional transportation and disposal considerations.

Other water quality parameters are used as effluent
quality standards, indicator parameters, or design
parameters for treatment processes.  Indicator
parameters are used to indicate the presence of other
constituents.  For example, total dissolved carbon
(TDC) is a measure of the relative level of dissolved
organic constituents.  Gross alpha and gross beta
particle activity are relatively simple measurements
that indicate the relative abundance of naturally
occurring radionuclides .  Other indicator parameters
include: total dissolved solids (TDS), chemical
oxygen demand (COD), biological oxygen demand
(BOD) and total suspended solids (TSS). 
Temperature and pH are design parameters  for most
treatment processes.

Also, high levels of total suspended solids (TSS) in
extracted ground water may indicate that extraction
wells are not properly designed or developed.  Most
treatment technologies require that suspended solids
in excess of certain level be removed during
pretreatment, where acceptable levels may differ for
each technology.
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Appendix C3: Information Needed for Selection of Technologies and Design of Treatment Train
(continued)

Information Needed Purpose of Information
-------------------------------------------------------------- --------------------------------------------------------------

4.  Treatability information:

  From technical literature

 Treatability studies

- Laboratory screening

- Bench-scale testing

- Pilot-scale testing

 Modeling predictions

Projections of effluent quality

Treatability information is needed to select technology
types and design styles from among the presumptive
technologies; and for selection and design of other
components of the treatment train.  The particular mix of
contaminants and naturally occurring constituents can
vary considerably for different sites.  Treatability
information is available in the technical literature for
some technologies, including air stripping and granular
activated carbon (GAC).

Treatability studies include 1) laboratory screening, 2)
bench-scale testing, or 3) pilot-scale testing.  These
studies may begin with any tier and skip tiers that are not
needed (see Section 3.4 of guidance).  Computer models
for predicting treatment performance are available for
some technologies.

In general, treatability studies should be performed prior
or during the design of any system expected to provide
long-term treatment of extracted ground water,
including systems using presumptive technologies. 
Treatability studies are needed to accurately predict the
effectiveness and cost of a technology for a given site,
including construction and operating costs; and the costs
of other components of the treatment train.  Optimizing
the cost effectiveness of the treatment train (i.e.,
minimizing the total cost per unit volume of water
treated) is especially important for systems designed to
operate over a long time period.

Treatability studies may reveal unexpected site
conditions, such as the presence of naturally occurring
compounds that interfere with the planned treatment
process or that metal contaminants can be effectively
removed by removing mineral solids.  Such studies are
also needed to determine pretreatment requirements, and
requirements for treating aqueous, vapor and solid waste
streams resulting from a particular treatment process. 
Treatability studies are needed to determine optimum
chemical reagents and reagent quantities for pH
adjustment; oxidation, reduction or precipitation of
contaminants; and parameters for design of  biological
and other reactors.

Treatability studies should be performed on samples
obtained from pumping type aquifer tests instead of
from monitoring wells, because such samples are more
representative of contaminated ground water that will
enter the treatment system.  Samples obtained for
treatability studies should be obtained after several hours
of pumping.



Appendix C4:  Advantages and Limitations of Presumptive Treatment Technologies

Technology Advantages             Limitations

Treatment Technologies for the Removal of Organic Contaminants
Air Stripping Successfully used in hundreds of groundwater    Contaminants transferred to air, and treatment of air emissions may be required.

applications Pretreatment for metals removal and pH control may be needed to reduce fouling and
Low operating cost relative to other technologies corrosion.
(e.g., energy usage is relatively low). Post-treatment (polishing) may be required.
Operationally simple system requiring a minimum of Large surges in influent concentrations can reduce removal efficiency because the efficiency
operator assistance. for an individual compound is fixed regardless of influent concentrations.
Treatability studies often not required for selection or Air stripping is not as effective for compounds with low Henry's law constants or high
design, but are recommended. solubilities.
Trained contractors available to implement the Cold weather can reduce efficiency.
technology.                       

b,c

Granular Successfully used for contaminated ground water at Activated carbon is generally too costly for use as a single-step treatment if ground-water
Activated many Superfund and underground storage tank sites. chemistry requires high carbon usage rates.
Carbon Operationally simple system requiring a minimum of Contaminants are not destroyed but are transferred to another media (i.e., spent carbon must

operator assistance. be regenerated or disposed of properly).
Regularly used as a polishing step following other Pretreatment for suspended solids removal is often required.
treatment technologies. Pretreatment for metals removal and pH control may be needed to reduce fouling and
Treatability studies generally not required, but are corrosion.
recommended (information is available from carbon Organic compounds that have low molecular weight and high polarity are not recommended
vendors). for activated carbon (e.g., acetone).
Trained contractors available to implement the Naturally occurring organic compounds may exhaust carbon bed rapidly and may interfere
technology. with the adsorption of targeted chemicals.
Generally a cost-effective alternative as single- step
treatment for flows less than about 3 gpm.d



Appendix C4:  Advantages and Limitations of Presumptive Treatment Technologies  (continued)

Technology Advantages             Limitations
Chemical/ UV Where oxidation is complete, organic contaminants Incomplete oxidation will leave original contaminants and possibly toxic oxidation products;
Oxidation are destroyed and not transferred to other media; activated carbon polishing may be required.

minimal residuals generated. Capital costs may preclude small-scale applications, especially for ozone systems.
Effective on a wide variety of volatile and Metals may precipitate during oxidation, requiring filtration post-treatment and residuals
semivolatile organics, including chlorinated disposal.
organics, as well as cyanide and some metals. UV light sources are subject to fouling and scaling from solids, iron compounds, carbonates,
Operating costs can be competitive with air stripping etc. Pretreatment may be required to remove these substances.
and activated carbon. Process must be closely monitored to ensure contaminant destruction and to prevent safety

hazards.
Peroxide and other chemical oxidants must be properly stored and handled.
Site-specific treatability studies are necessary (process may require large quantities of oxidizer
to destroy target compound(s) if reactive nontarget compounds are present).

Aerobic Organic contaminants degraded, often with minimal A residual organic sludge is generated that must be disposed of properly.
Biological cross-media environmental impacts. Some compounds are difficult or impossible to degrade (recalcitrant) or slow to degrade.
Reactors Proven effective for many organic compounds. Difficulties acclimating microorganisms to contaminants are possible; requires longer startup

Some systems (e.g., trickling filters and rotating time than other technologies to achieve effective steady-state performance
biological contactors) have minimal energy Volatile organics may require air emission controls or pretreatment to remove them.
requirements and generally low capital and operating Variations in flow or concentration may require significant operator attention to prevent
costs. microorganisms from being killed.
Can be designed to require a minimum of operator Cold weather can cause operational difficulties.
attention. Treatability studies are needed for selection and design.
Relatively simple, readily available equipment. Pretreatment may be needed to remove contaminants toxic to the microorganisms, such as
Trained contractors available to implement the heavy metals.
technology. Low organic loading and the potential for supplementary nutrients and food sources must be

considered.



Appendix C4:  Advantages and Limitations of Presumptive Treatment Technologies  (continued)

Technology Advantages Limitations

Treatment Technologies for the Removal of Inorganic Contaminants

Chemical Most commonly used method A residual sludge is generated that must be treated and/or disposed of properly; metals are
Precipitation for removing soluble heavy not usually easy to recover from sludge.

metal ions from contaminated Up to four times stoichiometric chemical additions may be required, especially for sulfide
water. precipitation (see below).
Pretreatment for solids and iron Hydroxide Precipitation
generally not required. Organics or complexing ions may form chelates/complexes instead of insoluble metal

Hydroxide Precipitation hydroxides.
Reliable method, chemicals Optimum pH is different for each metal hydroxide, one pH may not effectively treat all
relatively easy to handle, and not soluble metal ions; successive treatments may be required.
costly. pH must be controlled within a narrow range.

Carbonate Precipitation Naturally occurring sulfate in ground water may react with lime to form gypsum, which
Reliable method, calcium increases sludge, can clog filters, and can coat pipelines (caustic soda addition can reduce
carbonate easy to handle, and this problem but increases costs and dissolved solids [sodium salts] that must be removed
not costly. from treated ground water).
Effectively removes a variety of Carbonate Precipitation
soluble metals. Calcium carbonate is not effective for ground water with high alkaline content.

Sulfide Precipitation Pretreatment to remove organic, chelating, or oil and grease contaminants may be required.
Reliable method. Sulfide Precipitation (Soluble Sulfide)
High removal efficiency over a Excess sulfide ions that are not precipitated remain in solution.  They may be removed by
broader pH range. using aeration to convert them from ionic to oxide form (sulfate).
Relatively insensitive to most pH control between 8 and 9.5 is required to avoid release of hydrogen sulfide gas.
chelating agents. Cost is high compared to hydroxide and carbonate precipitation
Can remove chromates and Sulfide Precipitation (Insoluble Sulfides)
dichromates without reducing Ferrous sulfide is used in amounts greater than that required by stoichiometric
hexavalent chromium to considerations.
trivalent form if ferrous ions are Produces more sludge than soluble sulfide or hydroxide processes.
present or added.
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Technology Advantages Limitations

Treatment Technologies for the Removal of Inorganic Contaminants (continued):

Ion Exchange/ High removal efficiencies for Resins are usually costly and may not be cost-effective for large treatment loadings.
Adsorption heavy metals. Generates large volume of backflush solution (approximately 2.5 to 5% of the original

Suitable for use as a polishing ground-water flow rate) that is concentrated in the metals removed and requires treatment
step after other technologies. or disposal.
Technology is reasonably well Requires bench-scale testing to determine operational requirements and suitability of
understood. prospective resins.
On-site backflushing of Beds can be fouled by particulate matter, oxidizing agents, oils, greases, biological growths,
exchange media allows and intra-bed precipitates; therefore, pretreatment may be needed.
immediate reuse. Resins may be irreversibly harmed by aromatics and certain other organic compounds; and

by iron, manganese, and copper if enough dissolved oxygen is present.  Pretreatment may
be needed.
Spent resins require treatment before disposal.

Electro- High removal efficiencies for Particulate matter, oxidizing agents, oils, greases, biological growths may reduce process
chemical Methods certain heavy metals. efficiency; therefore, pretreatment may be needed.

Can treat both metals and Hexavalent chromium reduction generates a heavy metal precipitate that must be removed
cyanide simultaneously. from solution in a subsequent clarification or settling process.
Technology is reasonably well A heavy metal sludge residual may be generated that may require treatment (dewatering
understood. and/or fixation) and that will require disposal.
Requires little floor space due to A spent acid rinse solution may be generated that requires treatment or disposal.
short residence time for Electrodes must be replaced occasionally.
hexavalent chromium reduction.
Requires minimal operator
attention.
Low operating costs compared
to chemical reduction or
precipitation.
Requires no chemical addition.

NOTES:
  U.S. Environmental Protection Agency.  1991.  Engineering Bulletin:  Air Stripping of Aqueous Solutions.  EPA/540/2-91/022.  8 pp.a

  B. Lamarre.  1993.  Selecting an air stripper (what to consider!)  The National Environmental Journal:  26-29.b

  G. M. Long.  1993.  Clean up hydrocarbon contamination effectively.  Chemical Engineering Progress:  58-66.c
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Air stripping uses volatilization to transfer contaminants from ground water to air.  In general, water is
contacted with an air stream to volatilize dissolved contaminants into the air stream.  Stripping of a specific
chemical depends on the equilibrium vapor pressure of that chemical as expressed by its Henry's law
constant.  

Applicability

Air stripping is applicable to most of the volatile organic compounds (VOCs) as well as volatile inorganics
such as ammonia and hydrogen sulfide.  VOCs with high solubility in water (e.g., acetone) are more difficult
to air strip.  Air stripping is potentially applicable to certain halogenated semi-volatile organic compounds
(SVOCs).  It is not applicable to nonhalogenated SVOCs; heavy organics such as PCBs, dioxins/furans
and pesticides; or inorganic metal compounds (U.S. EPA, 1991).

Air stripping is most effective for contaminants with a dimensionless (molar volume) Henry's law constant
greater than 0.01 (or 2.4 × 10  atm-m /gmol at 25  C).  (Henry's law constants are available in U.S. EPA-4 3

[1990]).  Removal efficiencies greater than 99 percent are difficult to achieve for certain compounds.  In
general, other treatment technologies will be required for such chemicals when ground-water
concentrations are high (e.g., above 10,000 ppm or 1 percent).

Contaminant Fate

Contaminants are not destroyed by air stripping but are physically separated from contaminated ground
water and transferred to air.  Depending on the level of contaminants in the air discharge, the contaminated
air stream may need further treatment.  Additional polishing treatment of the aqueous effluent also may
be necessary, depending on discharge requirements.

Design

Air strippers are designed for a specific target chemical (either the predominant contaminant or the most
difficult-to-strip contaminant) with a desired target removal efficiency.  The air stripping process is well
understood and the technology is well developed.  Air stripping has an extensive track record in a variety
of applications.

The most frequently used configuration is a packed tower equipped with an air blower.  The ground water
is fed into the top of the stripper and the air is introduced at the bottom, creating a countercurrent gas-liquid
contact.  Random plastic packing is frequently used to improve gas-liquid contact.  Structured packing and
steel packing may also be used.  Packed-tower air stripper design involves specification of stripper column
diameter and packing height for a specified ground-water flow rate and air-to-water ratio.  Shallow-tray
aeration devices provide an alternative gas-liquid contacting system that provides a more compact, lower
profile system that is less subject to fouling. 

Alternative Techniques/Enhanced Methods

For high flow rates (over 1,000 gpm), cooling towers (large structures with cascading water
primarily used to cool water using countercurrent ambient air flow) may provide a cost-effective
alternative to conventional packed towers.

Shallow tray air strippers or diffused tank aeration units are less susceptible to fouling problems
than packed towers and may be preferable where the water to be treated contains high
concentrations of certain inorganics (e.g., iron). 

Appendix D1: Air Stripping
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Alternative Techniques/Enhanced Methods (continued)

Because the efficiency of air stripping increases at higher temperatures, increasing the influent
ground-water temperature (typically about 55  F) using a heat exchanger can increase the stripper's
removal efficiency, especially for less volatile contaminants.

Steam stripping methods, which use steam rather than air as the stripping medium, can be used to
remove highly soluble contaminants and SVOCs not usually amenable to air stripping.  However,
operation costs for steam stripping can be two to three times greater than air stripping, depending on
the cost of steam.  In this guidance, these methods are not considered a type of air stripping and are
not identified as a presumptive technology for ex-situ treatment of ground water. 

Pre/Post-treatment

Pretreatment to remove iron and other metals and to control hardness may be necessary to reduce
fouling and mineral deposition in packed tower air strippers.

Granular activated carbon is sometimes used to polish the treated water from an air stripper to further
reduce organic contaminant levels and meet discharge requirements.

Contaminants in the air discharge may be reduced by activated carbon adsorption,  catalytic
oxidation, or incineration to meet air emission requirements.
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Activated carbon removes contaminants from ground water by adsorption. The adsorption process takes
place in three steps: (1) contaminant migration to the external sorbent surface; (2) diffusion into the sorbent
pore structure; and (3) adsorption onto the sorbent surface.  The principal form of activated carbon used
for ground-water treatment is granular activated carbon (GAC).  GAC is an excellent sorbent due to its
large surface area, which generally ranges from 500 to 2,000 m /g.  2

Applicability

GAC is applicable to a wide variety of contaminants including:  halogenated volatile and semivolatile
organics, nonhalogenated volatile and semivolatile organics, PCBs, pesticides, dioxins/furans, most organic
corrosives, metals, radioactive materials, inorganic cyanides, and certain oxidizers.  GAC is potentially
applicable to certain organic cyanides, and it is not applicable  to asbestos, inorganic corrosives, and
reducers (U.S. EPA, 1991).  GAC is sometimes used alone for ground-water treatment.  However, GAC
is typically used for polishing aqueous effluents or controlling air emissions from other treatment
technologies.

The adsorption capacity of activated carbon varies for specific organic compounds and for different types
of GAC (based on the origin of coal and the percent binder used in the manufacture of the GAC).
Contaminant-specific adsorption isotherms for a given type of GAC are generally available from the carbon
manufacturer. 

Contaminant Fate

Contaminants are not destroyed by carbon adsorption, but are physically separated from contaminated
water and transferred to carbon.  After exhaustion, the spent carbon may be reactivated, regenerated,
incinerated, or disposed of.  Thermal reactivation and incineration destroy most or all adsorbed organic
contaminants.  Steam or hot gas regeneration is not appropriate for spent GAC from treatment of
contaminated ground water but can be used for spent GAC from air emission control devices.  GAC used
for metals sorption may require disposal.  If disposed of, spent GAC may have to be managed as a
hazardous waste.

Design

Activated carbon is a well-developed, widely used technology with many successful ground-water treatment
applications, especially for secondary polishing of effluents from other treatment technologies.
Contaminated ground water is contacted with a fixed GAC bed in a vessel.  Flow direction is generally
vertically downward, although an upward flow configuration is also possible.  Fixed-bed configurations are
also used for air emission control.

Adsorber design involves determining total carbon requirements and the number and dimensions of vessels
needed to house the carbon.  The amount of carbon required for a given application depends on the
loading of adsorbable constituents in ground water (or contaminated air stream), the carbon's adsorption
capacity for these constituents, and the carbon reactivation (or regeneration) frequency.  Depending on the
ground-water suspended solids content, it may be necessary to periodically backwash down flow carbon
beds to relieve pressure drop associated with solids accumulation.

Alternative Techniques/Enhanced Methods

Staged bed (multiple beds operated in series) and pulsed bed (carbon beds operated with nearly
continuous "pulsed" addition of fresh carbon and withdrawal of spent carbon) designs can be used
if higher removal efficiencies are required.

Appendix D2: Granular Activated Carbon
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Alternative Techniques/Enhanced Methods (continued)

Because the adsorption capacity of GAC is much higher for gas phase treatment than for liquid
phase treatment, it is often more economical to use an air stripper followed by gas phase GAC
to treat the air stripper exhaust than to use GAC alone for ground-water treatment.

GAC is not identified as a presumptive technology for removal of metals dissolved
extracted ground water.  Spent carbon used for metals removal can be difficult to
regenerate and may require treatment and/or disposal as a hazardous waste.  Although
GAC can remove low concentrations of certain metals, it has not been widely used for this
purpose (U.S. EPA, 1991).

Pre/Post-treatment

Pretreatment may be required to remove natural organic matter, such as fulvic and humic acids,
that may interfere with the adsorption of the target contaminants or rapidly exhaust the GAC.

Naturally occurring radionuclides, if present in ground water, can accumulate in the GAC
during treatment, which could result in potential exposure hazards for operating personnel
and the spent carbon may require treatment and/or disposal as hazardous waste.

Thermal reactivation, using heat alone or steam, is typically used as a post-treatment method
for the spent carbon.  The carbon is reactivated in a high-temperature reactor under reducing
conditions.  Most organic contaminants are thermally degraded during the reactivation process.

Selected References

Long, G.M.  1993.  Clean up hydrocarbon contamination effectively.  Chemical Engineering Progress,
89(5):58-67.

Stover, E.L.  1988.  Treatment of herbicides in ground water.  Ground Water Monitoring Review:  54-59.

Stenzel, M.H.  1993.  Remove organics by activated carbon adsorption.  Chemical Engineering Progress:
36-43.

U.S. Environmental Protection Agency.  1991.  Engineering Bulletin:  Granular Activated Carbon
Treatment.  EPA/540/2-91/024.  Office of Emergency and Remedial Response, Washington, D.C.  8 pp.
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Chemical oxidation uses chemical oxidizing agents to destroy toxic organic chemicals and cyanide
compounds (CN) in ground water.  Commonly used oxidizing agents include: ozone, hydrogen peroxide,
hypochlorites, chlorine, and chlorine dioxide.  Ozone and hydrogen peroxide are generally preferred for
removing organics and CN from ground water because chlorine-based oxidants can produce toxic
byproducts (e.g., HCl, chlorinated organics).  Ultraviolet light (UV) is often used in conjunction with ozone
and/or hydrogen peroxide to promote faster and more complete destruction of organic compounds
(reaction rates may be increased by factors of 100 to 1,000).  

Applicability

Chemical oxidation is applicable to both volatile and semivolatile organic compounds and cyanide
compounds.  Chemical oxidation is potentially applicable to PCBs, dioxins/furans, and metals (oxidation
can be used to precipitate metals under certain conditions).  Chemical oxidation is not applicable to
asbestos and radioactive materials (U.S. EPA, 1991).

Chemical oxidation generally is effective for concentrations less than 500 µgL, but has been used for
certain compounds at concentrations ranging up to several thousand mg/L.  UV can enhance the oxidation
of compounds that are resistant to chemical oxidation alone (e.g., PCBs).  Iron or copper catalysts may
be required for efficient destruction of certain organic compounds (e.g., phenols).  

Contaminant Fate

Complete oxidation decomposes hydrocarbons into carbon dioxide and water, although chlorinated organic
compounds also yield chloride ions.  CN is oxidized to ammonia and bicarbonate by hydrogen peroxide in
an alkaline environment.  If oxidation is incomplete, toxic constituents may remain, or intermediate
degradation products can be formed that may be toxic.  These toxic substances may be removed using
GAC as a secondary or polishing treatment step.

Design

Chemical oxidation is a proven and effective technology that is carried out in either batch or continuous
reactors.  Oxidants are generally added to contaminated ground water in a mixing tank prior to introduction
into the reaction vessel (reactor).  The use of ozone as the oxidizing agent requires an onsite ozone
generator and an ozone decomposition unit or other ozone emission control device.  The use of hydrogen
peroxide as the oxidizing agent requires storage tanks and special handling protocols to ensure operator
safety.  The use of chlorine as the oxidizing agent may produce HCl gas.  If HCl is produced, an acid gas
removal system may be necessary.

UV lamps, if used, are typically enclosed in quartz tubes submerged inside the reaction vessel.  The tubes
are subject to fouling or scaling from compounds such as iron oxide or calcium carbonate and from
biological flocs from microorganisms in ground water.  If fouling occurs, oxidation rates are drastically
reduced.

Site-specific treatability studies are generally recommended for chemical oxidation systems.  Extensive
pretreatment may be required to condition ground water for effective oxidation.  If UV lamps are used, the
studies must evaluate the potential for fouling or scaling of the quartz tubes at the ground-water
composition, oxidant concentration, and UV intensity conditions anticipated for long-term system operation.
If fouling or scaling is likely, pretreatment and/or physical methods for keeping the tubes clean (e.g., wipers)
may be required.  If metals are to be removed by oxidation, solids should be removed by clarification or
filtration prior to UV oxidation.  Provisions for removing precipitated metal sludges also may be necessary.

Appendix D3: Chemical/UV Oxidation
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Alternative Techniques/Enhanced Methods

UV radiation can be used in combination with a chemical oxidizing agent to increase the
effectiveness of oxidation, especially for difficult-to-oxidize compounds.

Metal catalysts, such as iron or copper, can be used in combination with a chemical oxidizing
agent to increase the effectiveness of oxidation for certain types of compounds.

Hydrodynamic cavitation is an innovative technology recently demonstrated under EPA's SITE
program that uses forced cavitation of gas to enhance destruction of organics during UV oxidation
processes.

Pre/Post-treatment

Pretreatment may be necessary to remove solids, microorganisms, calcium carbonate, iron
oxides, and/or other metals that can interfere with the oxidation process or UV transmission.  A
pretreatment sequence of precipitation, flocculation, clarification, and/or filtration steps may be
necessary.  

Post-treatment of the aqueous effluent with GAC may be necessary if destruction is not complete
or if toxic byproducts are formed during oxidation.

If toxic metals precipitate during the oxidation process, treatment and/or proper disposal of the
resulting sludge may be required.

Selected References

U.S. Environmental Protection Agency.  1990.  CERCLA Site Discharges to POTWs Treatability Manual.
EPA/540/2-90/008.  Office of Emergency and Remedial Response.  PB91-921269/CCE.  NTIS.
Springfield, VA.   pp. 11-7 to 11-17.

U.S. Environmental Protection Agency. 1991.  Engineering Bulletin:  Chemical Oxidation Treatment.
EPA/540/2-91/025.  Office of Emergency and Remedial Response, Washington, D.C.  8 pp.

U.S. Environmental Protection Agency.  1993.  Superfund Innovative Technology Evaluation Program.
Technology Profiles.  Sixth Edition.  EPA/540/R-93/526.  Office of Research and Development,
Washington, DC.

U.S. Navy.  1993.  UV/Oxidation Treatment of Organics  in Ground Water.  NEESA Document Number
20.2-051.7.  Navy Energy and Environment Support Activity, Port Hueneme, CA.   11 pp.
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Biological reactors use microorganisms to degrade organic contaminants in ground water in ex situ
reactors.  There are two basic types of ex situ biological treatment processes: aerobic reactors and
anaerobic reactors.  Aerobic reactors use oxygen to promote biodegradation and are widely used.
Anaerobic reactors degrade organics in the absence of oxygen.  This guidance focuses on aerobic
biological treatment because anaerobic treatment processes are not widely used for ground-water
treatment.

Applicability

Aerobic biological reactors are applicable to a wide variety of halogenated and nonhalogenated volatile and
semivolatile organics.  Aerobic biological reactors are potentially applicable to heavy organics, such as
PCBs and certain pesticides, and organic and inorganic cyanides, but are generally not as effective for such
recalcitrant compounds.  Aerobic processes are not applicable to metals, asbestos, radioactive materials,
or corrosive or reactive chemicals (U.S. EPA, 1992).  
Contaminant Fate

Organic compounds are decomposed to carbon dioxide and water (aerobic processes) or to methane and
carbon dioxide (anaerobic processes).  Volatile organics are also removed by volatilization as a competing
mechanism.  Microbial growth produces an excess organic sludge (biomass) that must be disposed of
properly.  This sludge may concentrate metals and recalcitrant organic compounds that are resistant to
degradation.  Biodegradation may produce decomposition byproducts that are emitted to the air or
dissolved in the effluent, and these decomposition byproducts may require additional treatment.

Design

Ex situ biological treatment of ground water is conducted in bioreactors.  The primary factors influencing
bioreactor design are the microbial organic utilization rates and the peak organic loading rate (i.e., flow rate
times organic concentration).  Treatability tests are necessary to determine these and other design
parameters.  Under most circumstances, bioreactors require a significant startup time to acclimate the
microorganisms to the specific contaminants being treated before the bioreactor will operate at optimal
degradation rates.  There are two general types of bioreactor design:

In suspended growth reactors, microbes are kept suspended in water using mechanical
aerators or diffused air systems.  These aeration systems also keep the solution well mixed,
improving contact between microbes and dissolved contaminants and supplying oxygen to the
system.  Activated sludge systems are the most common suspended growth bioreactors. Other
examples include aerated ponds or lagoons, stabilization ponds (using both algae and bacteria),
and sequencing batch reactors.

In attached growth reactors, biomass is attached to a solid substrate, such as sand, rock,
plastic, activated carbon, or resin.  Reactor design is dependent upon the surface area of
substrate media available for biomass growth.  Examples include trickling filter, rotating
biological contactor, fluidized bed, fixed bed, and roughing filter designs.

Alternative Techniques/Enhanced Methods

Direct addition of powdered activated carbon (PAC) into suspended growth bioreactors can both
improve removal efficiency and reduce the likelihood of process upsets by buffering the
concentrations of toxic compounds at levels amenable to biodegradation.

Appendix D4: Aerobic Biological Reactors
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Alternative Techniques/Enhanced Methods (continued)

Microbial augmentation (the addition of specially cultured microorganisms) may be used to
increase the system's removal efficiency for certain difficult-to-degrade contaminants.

Anaerobic reactors (digesters) may be preferred for the treatment of certain ground-wate r
contaminants (e.g., certain chlorinated organics) that are difficult to degrade aerobically .
However, anaerobic reactors have not been identified as a presumptive technology for
the following reasons: 1) anaerobic processes have not been widely used for ground-water
treatment; 2) reaction rates are slower than for aerobic processes, which result in longe r
startup times (for acclimation) and longer treatment times; and 3) such reactors have a
greater sensitivity to process upsets, especially where flow and contaminant concentrations
vary over time.  These factors generally result in higher operation and maintenanc e
requirements and costs, and lower performance efficiencies than for aerobic processes i n
ground-water applications.

Pre/Post-treatment

Chemical precipitation (for metals) or other pretreatment (e.g.,  PAC addition for organics) may
be required to reduce (or buffer) concentrations of compounds that are toxic t o
microorganisms.

Carbon adsorption post-treatment may be used to reduce contaminant concentrations in the
treated water to meet discharge requirements.

Because certain aerated bioreactor designs (e.g., mechanically aerated activated sludg e
systems, aerated ponds and lagoons) present difficulties for direct capture and control of air
emissions, an air stripper (with emission controls) may be a cost-effective treatment prior to
biodegradation if  volatile contaminant emissions need to be controlled.  For other bioreactor
designs, such as diffu sed-aeration activated sludge and trickling filter systems, air emissions
are more easily captured and can be treated using carbon adsorption, catalytic oxidation, or
incineration.

Selected References

Eckenfelder, W.W., J. Patoczka, and A.T. Watkins.  1985.  Wastewater treatment.  Chemical
Engineering : 60-74.
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U.S. Environmental Protection Agency.  1981.  Literature Study of the Biodegradability of Chemicals
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Chemical precipitation chemically converts dissolved metal and/or other inorganic ions in ground water into
an insoluble form, or precipitate.  Metal ions generally precipitate out as hydroxides, sulfides, or carbonates
and are removed as solids through clarification and filtration.  In this guidance, chemical precipitation is
defined to include chemical precipitation of metals by oxidizing or reducing agents, as well as any pH
adjustment (neutralization) and solids removal steps required.

Applicability

Chemical precipitation is applicable to dissolved metal and other inorganic ions (such as arsenate and
phosphate).  Chemical precipitation is not applicable to volatile or semivolatile organic compounds (U.S.
Navy, 1993). 

Contaminant Fate

Dissolved metals are converted to insoluble forms, which are subsequently removed by flocculation,
clarification, and/or filtration.  The solid residue (chemical sludge) containing the metal contaminant then
must be treated and/or disposed of properly.

Design

The process generally takes place at ambient temperatures.  Batch reactors are generally favored for lower
flowrates (e.g., up to about 50,000 gpd), and usually use two tanks operating in parallel.  Each tank can
act as a flow equalizer, reactor, and settler, thus eliminating separate equipment for these steps.
Continuous systems have a chemical feeder, flash mixer, flocculator, settling unit, filtration system (if used),
and control system for feed regulation.  Site-specific treatability tests are required to determine the optimum
type and dosage of precipitation chemicals, necessary pretreatment steps, and post-treatment
requirements for aqueous effluent and sludge residuals.

There are three types of precipitation chemicals:

Metal hydroxides are formed by the addition of alkaline reagents (lime or sodium hydroxide).
Precipitation is then initiated by adjusting pH to the optimum level for the particular metal ion.
Maintaining pH levels within a relatively narrow optimum range is usually necessary to achieve
adequate metal precipitation.  Pretreatment with oxidizing or reducing chemicals (e.g., hydrogen
peroxide, ferrous sulfate) may be necessary to precipitate some metals (e.g., iron, manganese,
chromium) in their least soluble form.  Natural organic matter can inhibit the formation of
insoluble metal hydroxides by forming metal-organic complexes.  Metal hydroxide precipitation
is typically effective for arsenic, cadmium, chromium (+3), nickel, zinc, manganese, copper (+2),
tin (+3), and iron (+3).

Metal sulfides are formed by the addition of either soluble sulfides (e.g., hydrogen sulfide,
sodium sulfide, or sodium bisulfide) insoluble sulfides (e.g., ferrous sulfide).  Sodium sulfide and
sodium bisulfide are most commonly used.  Sulfur dioxide and sulfur metabisulfite have also
been demonstrated for chromium reduction prior to precipitation.  Metal sulfides have lower
solubilities than metal hydroxides, and effective metal removal efficiencies can be achieved over
a broader pH range.  The method is mainly used to remove mercury and lead and may be used
to remove arsenic, cadmium, chromium (+3,or +6), silver and others.  Sulfide precipitation also
can be used to treat filtered ground water after hydroxide precipitation.

Appendix D5: Chemical Precipitation
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Alternative Techniques/Enhanced Methods

Metal carbonates are formed by the addition of calcium carbonate or by adding carbon dioxide to
metal hydroxides.  Solubilities of metal carbonates are intermediate between the solubilities of metal
hydroxides and metal sulfides.  Insoluble metal carbonates are easily filtered from treated ground
water.  The method is particularly good for precipitating lead, cadmium, and antimony.

Sodium xanthate has shown promise as a precipitation agent similar to sodium sulfide.

Pre/Post-treatment

Pretreatment to adjust pH is normally required to obtain the lowest  precipitate solubility.

Pretreatment may be necessary to oxidize iron or manganese compounds or reduce hexavalent
chromium compounds into forms that can be readily precipitated.

Depending on discharge requirements, the aqueous effluent may need pH adjustment and/or
further polishing.  Activated alumina or ion exchange media are regenerable treatment options for
effluent polishing for metals.  Activated carbon also may be used but spent carbon may require
treatment and disposal as a hazardous waste.

The sludge may require stabilization treatment by addition of lime/fly ash or portland cement to
reduce permeability and the leachability of metals prior to disposal.  In some cases, metals may
be recovered from the residue for reuse, but this is generally not economical.

Selected References

Monopoli, A.V.  1993.  Removing dissolved inorganics from industrial wastewater.  The National
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Appendix D5: Chemical Precipitation (continued)



D-11

Ion exchange removes metal contaminants from water by passing contaminated ground water through
a granular solid or other porous material, usually an impregnated resin, that exchanges sorbed ions
(e.g., H , OH , Na , Li , CO ) for contaminants dissolved in ground water.  The ion exchange media+ - + + -- 

3
are selected to have sorptive affinity for the ionic forms (cation or anion) of the contaminants being
removed.  The ion exchange media can therefore be either cationic, anionic, or a mixture of the two. 
Because ion exchange is a reversible process, resins can be regenerated by backwashing with a
regeneration solution (e.g., brine; strong or weak acids or bases).  Conventional ion exchange resins
are generally too costly for large-scale ground-water treatment and are predominantly used for
polishing of aqueous effluents after other treatment processes. 

Applicability

Ion exchange is applicable to ionic contaminants such as dissolved metals or nitrates.  Ion exchange is
not applicable to non-ionic contaminants such as most organic compounds.

Contaminant Fate

Contaminants are removed from ground water through sorption onto the exchange media.  When most
of the exchange sites of the media become filled, the exchange media are regenerated by backflushing
with a suitable regeneration solution.  The concentrated backflush solution must then be disposed of or
stripped of its contaminants.  Exchange resins can generally be regenerated many times and have a
relatively long useful life.

Design

Various resin types are available to tailor systems to discrete ionic mixes.  For example, acid
exchangers replace cations in water with hydrogen ions and base exchangers replace anions with
hydroxide ions.  Weak acid and base exchangers are selective for more easily removed ions while
strong acid and base exchangers are less selective, removing most ions in the ground water. 
Generally, ease of cation and anion removal follows an affinity sequence specific to the ions in
question.  Synthetic resins are available with unique selectivity sequences.  The wide variety of resins
and other ion exchange media (e.g., activated alumina, biological materials) that are available make the
selection of an appropriate exchange media a critical design step. Information on the applicability of
specific resins may be obtained from resin manufacturers.  In addition, ion exchange resins generally
have an optimum pH range for effective metals removal.  pH control may be required to achieve
maximum removal efficiency from ground water.

A typical ion exchange installation has two fixed beds of resin.  While one is in operation, the other is
regenerated.  Batch, fixed column, and continuous column bed designs can be used.  Downflow
column designs are generally preferred.  Continuous column systems eliminate the need for
backwashing but are not commonly used because of the complexity of the resin removal mechanics.

Flow rates up to 7,000 gpm have been reported for ion exchange systems.  However, conventional ion
exchange is generally cost-effective for ground-water treatment only at low flow rates or low
contaminant concentrations.  It is therefore primarily used as a polishing step following chemical
precipitation or other treatment.

Appendix D6: Ion Exchange/Adsorption
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Alternative Techniques/Enhanced Methods

Activated alumina is an anionic exchange medium comprised of granulated, dehydrated
aluminum hydroxide.  Activated alumina is effective for removing fluoride, selenium, chromium
(+6), and arsenic ions, which are exchanged for hydroxide ions.  Adjustment of pH may be
necessary to achieve optimal removal efficiency.  The alumina is regenerated with a sodium
hydroxide solution.

Biological materials (e.g., algae, crop residues) have recently shown great promise as an
innovative ion exchange media for metals.  Biological media are significantly less costly than
conventional resins (cents per pound vs. dollars per pound), and may become more commonly
used for metals removal from ground water.

Electrodialysis uses alternately placed cation and anion permeable membranes (made of ion
exchange resin) and an electrical potential to separate or concentrate ionic species.

Activated carbon adsorption can also be used to remove inorganics at low concentrations. 
However, activated carbon is not identified as a presumptive technology for removal of
metals dissolved extracted ground water.  Spent carbon used for metals removal can be
difficult to regenerate and may require treatment and/or disposal as a hazardous waste.

Pre/Post-treatment

Pretreatment may be required to remove suspended solids at concentrations greater than
about 25 mg/L or oil at concentrations greater than about 20 mg/L.  Large organic molecules
also can clog resin pores and may need to be removed.  

pH adjustment may be necessary to achieve optimal metals removal.

The backwash regeneration solution must be treated to remove contaminants. 

Post-treatment of spent ion exchange media may be required to recover concentrated
contaminants or management as a hazardous waste may be required.

Selected References
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Electrochemical processes use direct electrical current applied between two immersed electrodes to
drive chemical oxidation-reduction reactions in an aqueous solution. Historically, electrochemical
processes have been used to purify crude metals or to recover precious metals from aqueous
solutions.  Positively charged metal ions are attracted to the negatively charged electrode (the
cathode), where they are reduced.  The reduced metals typically form a metallic deposit on the
cathode.  Negatively charged ions are attracted to the positively charged electrode (the anode), where
they are oxidized. 

For contaminated ground water treatment, electrochemical cells have been used for the reduction (and
subsequent precipitation) of hexavalent chromium to trivalent chromium.  In this process, consumable
iron electrodes are used to produce ferrous ions (Fe ) at the anode and hydroxide ions (OH ) at the2+ -

cathode.  An oxidation-reduction reaction then occurs between the ferrous, chromium, and hydroxide
ions to produce ferric hydroxide Fe(OH)  and chromic hydroxide Cr(OH) , which subsequently3 3
precipitate from solution.

Applicability

Electrochemical processes are applicable to dissolved metals.  It is most commonly used in ground
water treatment for the reduction and precipitation of hexavalent chromium.  The process also may be
applicable to removing other heavy metals including arsenic, cadmium, molybdenum, aluminum, zinc,
and copper ions.  Electrochemical processes have also been used for the oxidation of cyanide wastes
(at concentrations up to 10 percent).  Electrochemical processes are not applicable to organic
compounds or asbestos.   

Contaminant Fate

Dissolved metals either deposit on the cathode or precipitate from solution.  Precipitates form an
inorganic sludge that must be treated and/or disposed of, typically in a landfill.  Spent acid solution,
which is used to periodically remove deposits formed on the electrodes, will also require proper
treatment and disposal.  Cyanide ions are hydrolyzed at the anode to produce ammonia, urea, and
carbon dioxide.  

Design

Electrochemical reactors generally operate at ambient temperatures and neutral pHs.  Both batch
reactors and continuous flow reactors are commercially available.  A typical electrochemical cell for
hexavalent chromium reduction consists of a tank, consumable iron electrodes, and a direct current
electrical supply system.  An acid solution is used to periodically clean the iron electrodes, which need
to be replaced when they are significantly consumed.  Reactor residence times required for treatment
depend on the contaminants present as well as the degree of mixing and  current density.  Reduction of
hexavalent chromium generally requires short residence times (approximately 10 seconds), whereas
treatment of cyanide compounds requires longer process times. 

Pre/Post-treatment

Pretreatment may be necessary to remove suspended solids.

Settling or clarification post-treatment may be necessary to remove the precipitated
trivalent chromic and ferric hydroxides formed during hexavalent chromium
electrochemical reduction.

Appendix D7: Electrochemical Methods
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Pre/Post-treatment (continued)

The sludge may require stabilization prior to disposal by addition of lime/fly ash or portland cement
to reduce permeability and metal leachability.  In some cases, metals may be recovered from the
plated electrode or precipitated residue, but this is generally not economical for typical ground-
water applications.

Selected References
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Aeration (contact with air) removes some metals from water by promoting chemical oxidation and the
formation of insoluble hydroxides that precipitate from the water.   Aeration for metals removal differs from
air stripping in that precipitation rather than volatilization is the desired effect of the technology.   
Applicability

Aeration techniques are useful for the removal of limited number of dissolved cations and soluble metal
compounds.  This method is well suited for the removal of background metals such as iron and manganese
which is necessary as part of a selected remedy such as pretreatment to air stripping.  Methods of aeration
for metals include aeration tanks, aeration basins, or cascade aeration.  Aeration methods are usually not
sufficient as an independent technology for iron and manganese, but are utilized as a step in the treatment
process.  Often, the air-water contact in tank and cascade aeration is not enough to obtain high removal
efficiencies.  Spray basins are limited by area, wind, and ice particle formation (Nyer, 1985).

Contaminant Fate

Dissolved metals are oxidized to insoluble hydroxides which precipitate from solution, and can then can be
subsequently removed by flocculation, sedimentation, and/or filtration. 

Design

The three types of aeration systems:

Aeration tanks bubble compressed air through a tank of water.

Cascade aeration occurs when air is made by turbulent flow and agitation.

Spray or aeration basins use an earthen or concrete basin with a piping grid and spray nozzles that
spray the water into the air in very fine droplets.

Related methods include aeration used to remove volatile organic contaminants from water are considered
to be a type of air stripping, as discussed in Section 2.1.1.  The use of aeration to promote aerobic
biological treatment processes is considered to be an element of biological treatment as discussed in
Section 2.1.4.

Pre/Post Treatment

Aeration is often a pretreatment for other remediation technologies, such as air stripping, to remove
certain metals.

Aeration can be followed by other treatments such as flocculation, sedimentation, and/or filtration to
remove oxidized metals.

Appendix D8: Aeration of Background Metals
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Subchapter 12. Effluent Standards Applicable to Direct  Discharges to Surface Water and Indirect Discharges to 
Domestic Treatment Works  

7:14A-12.1 Purpose and Scope 

(a) This subchapter specifies Federal and State effluent standards which may be incorporated into a permit as 
an effluent limitation for direct discharges to surface water  including those discharges conveyed to 
surface water via storm sewers  and indirect discharges to DTWs. 

(b) The effluent standards contained in this subchapter are applicable as follows: 

1. Regarding stormwater discharges: 

i. Any discharge of stormwater authorized by a general permit is exempt from the 
requirements of this subchapter unless such general permit provides otherwise; 

ii. Any stormwater discharge shall be subject to one or more requirements of this subchapter 
when the effluent standard in question is achievable by stormwater treatment processes 
using commercially available technology and is not achievable using other practicable 
BMPs, and the fact sheet or statement of basis for the draft permit provides the basis for the 
inclusion of such requirement(s). 

2. Regarding discharges from combined sewer overflows: 

i. Any discharge from a combined sewer overflow authorized by a general permit is 
exempt from the requirements of this subchapter unless such general permit provides 
otherwise: 

ii. Any discharge from a combined sewer overflow shall be subject to one or more 
requirements of this subchapter when the fact sheet for the draft permit for such 
discharge provides the basis for the inclusion of such requirement(s). 

3. Any discharge other than those identified at (b)1. above shall be exempt from one or more of the 
requirements in this subchapter as specified in the applicable section. 

4. Any discharge of a parameter to which this subchapter applies that is also regulated by another 
regulatory agency shall meet the more stringent standards of such agency or of this subchapter. 

7:14A-12.2 Secondary Treatment Effluent Standards 

(a) The requirements of this section shall apply to all direct discharges to surface water from publicly or 
privately owned domestic treatment works included in a NJPDES permit. 

(b) The minimum level of effluent quality attainable by secondary treatment in terms of the parameter BOD5, 
except as provided for in N.J.A.C. 7:14A-12.3 is as follows: 
1. The monthly average value shall not exceed 30 mg/L; 

2. The weekly average value shall not exceed 45 mg/L; and 

3. The monthly average value for percent removal shall not be less than 85 percent. 

(c) In lieu of the parameter BOD5 and the levels of the effluent quality specified in (b) above, the parameter 
CBOD5 may be substituted as follows: 

1.  The monthly average value shall not exceed 25 mg/L; 

2. The weekly average value shall not exceed 40 mg/L; and 
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3. The monthly average value for percent removal shall not be less than 85 percent. 

(d) Chemical oxygen demand COD or total organic carbon (TOC) may be substituted for BOD5 or CBOD5 
when a long-term BOD5 or CBOD5:COD or BOD5 or CBOD5:TOC correlation is demonstrated 
whereby a permittee submits data which indicates that a different BOD5 or CBOD5:COD or BOD5 or 
CBOD5:TOC ratio would be more appropriate. In the absence of data to establish a long term correlation, 
the BOD5:COD ratio shall be assumed to be 1:2 and the BOD5:TOC ratio shall be assumed to be 1:1. 

(e) The minimum level of effluent quality attainable by secondary treatment in terms of the parameter TSS, 
except as provided in N.J.A.C. 7:14A-12.3 is as follows: 

1. The monthly average value shall not exceed 30 mg/L; 

2. The weekly average value shall not exceed 45 mg/L; and 

3. The monthly average value for percent removal shall not be less than 85 percent. 

(f) The pH shall be maintained within the limits of 6.0 to 9.0 standard units unless the facility demonstrates 
that: 

1. Inorganic chemicals are not added to the wastestream as part of the treatment process; and 

2. Contributions from industrial sources do not cause the pH of the effluent to be less than 6.0 or greater 
than 9.0. 

7:14A-12.3 Secondary Treatment Special Considerations 

(a) This section identifies special considerations applicable to effluent limitations for BOD5 or CBOD5 and 
TSS percentage removal or, for facilities receiving waste from certain industrial categories, relief in terms 
of less stringent BOD5 or CBOD5 and TSS concentration levels when the level of treatment required is 
more stringent than the minimum treatment requirements specified in N.J.A.C. 7:14A-12.2. 

(b) For domestic treatment works receiving less concentrated influent wastewater from combined sewer 
systems during wet weather, the Department  may remove, or impose a less stringent, BOD5 or CBOD5 
and TSS percent removal requirement than specified in N.J.A.C. 7:14A-12.2(b)3, (c)3 or (e)3.  For such 
treatment works, any attainable percentage removal level shall be defined on a case-by-case basis. 

(c) For domestic treatment works receiving less concentrated influent wastewater from combined sewer 
systems during dry weather, the Department shall remove, or impose a less stringent, BOD5 or CBOD5 
and TSS percent removal requirement than specified in N.J.A.C. 7:14A-12.2(b)3, (c)3 or (e)3 if the 
permittee satisfactorily demonstrates that: 

1. The treatment works is consistently meeting, or will consistently meet its permit effluent 
concentration limits, but the percent removal requirements cannot be met due to less concentrated 
influent wastewater.  In such case an applicant shall demonstrate compliance with effluent limitations 
consistently achievable through proper operations and maintenance, as defined in N.J.A.C. 7:14A-
1.2; and 

2. To meet the percent removal requirements, the treatment works would have to achieve significantly 
more stringent effluent limitations, as defined in N.J.A.C. 7:14A-1.2, than would otherwise be 
required by the concentration-based standards and associated loadings; and  

3. The less concentrated influent wastewater does not result from either excessive infiltration or clear 
water industrial discharges (for example, non-contact cooling water discharges or other discharges 
which do not contain pollutants in sufficient quantities to otherwise be of concern) during dry weather 
periods.  If the less concentrated influent wastewater is the result of clear water industrial discharges, 
then the treatment works must control such discharges in accordance with 40 CFR 403. 

(d) For domestic treatment works receiving less concentrated influent wastewater from a separate sewer 
system, the Department shall remove, or impose a less stringent, BOD5 or CBOD5 and TSS percent 
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removal requirement than specified in N.J.A.C. 7:14A-12.2(b)3, (c)3 or (e)3, if the permittee satisfactorily 
demonstrates that: 

1. The treatment works is consistently meeting, or will consistently meet, its permit effluent 
concentration limits but the percent removal requirements cannot be met due to less concentrated 
influent wastewater.  In such case an applicant shall demonstrate compliance with effluent limitations 
consistently achievable through proper operations and maintenance as defined in N.J.A.C. 7:14A-1.2; 
and 

2. To meet the percent removal requirements, the treatment works would have to achieve significantly 
more stringent limitations as defined in N.J.A.C. 7:14A-1.2, than would otherwise be required by the 
concentration-based standards; and 

3. The less concentrated influent wastewater is not the result of excessive inflow/infiltration. 

(e) For domestic treatment works receiving industrial waste from certain industrial categories, the average 
monthly values for BOD5, or CBOD5 and TSS specified in N.J.A.C. 7:14A-12.2(b)1, (c)1 or (e)1 shall be 
made less stringent provided that: 

1. The permitted discharge of BOD5 or CBOD5 and TSS from the domestic treatment works, 
attributable to the industrial category, would not be greater than that which would be permitted under 
sections 301(b)(1)(A)(i), 301(b)(2)(E) or 306 of the Federal Act if such industrial category were to 
discharge directly to surface water; and  

2. The flow or loading for BOD5 or CBOD5 and TSS introduced to the domestic treatment works by the 
industrial category exceeds 10 percent of the design flow or loading of the domestic treatment works.  
When such an adjustment is made, the weekly average value for BOD5 or CBOD5 and TSS specified 
in N.J.A.C. 7:14A-12.2(b)2, (c)2 or (e)2 shall be adjusted proportionately. 

(f) When requesting special consideration for any of the discharges described in (b), (c) and (d) above, an 
applicant shall submit, as part of the request, all demonstrations specified in the applicable subsection 
and, in addition, the following: 

1. The BOD5, or CBOD5, and TSS percent removal requested, as applicable, and whether the request is 
for seasonal or year round relief; 

2. If the discharge is also regulated by another regulatory agency (for example, Delaware River Basin 
Commission, Interstate Environmental Commission), a brief written statement from that regulatory 
agency that the agency has no objection to the request for special consideration; 

3. At a minimum, 24 consecutive months of influent and effluent data sampled at monthly intervals for 
BOD5 or CBOD5 and TSS concentration, as well as percentage removal, presented in summary form.  
Pollutant data for BOD5 or CBOD5 and TSS shall be sampled in accordance with the methods and 
procedures described in the applicable permit. Data collected during periods of upsets, bypasses, 
operational errors or other unusual conditions shall be excluded. The data shall contain, at a 
minimum, the following information: 

i. Parameter value in mg/L for influent (concentration only) and effluent (concentration 
and percent removal); 

ii. Date on which each sample was taken; 

iii. Effluent flow at time of each sample;  

iv. Weather conditions at time of each sampling (for example, raining or dry); 

v. Total population served; and 
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vi. The total amount of flow attributable to major industrial and commercial users 
contributing greater than 50,000 gallons per day each. 

4. All permit limit exceedences; 

5. For combined sewer systems only, the number of combined sewer overflow points and an estimation, 
with basis, of what percentage of the total collection system is combined; and 

6. Any other data that the Department deems appropriate to make an accurate determination on the 
merits of the request. 

(g) When requesting special consideration for the discharge under (e) above, an applicant shall submit all 
applicable demonstrations specified in (e) 1 and 2, and, in addition, the following: 

1. If the discharge is also regulated by another regulatory agency (for example, Delaware River Basin 
Commission, Interstate Environmental Commission,), a brief written statement from that regulatory 
agency that the agency has no objection to the request for special consideration;  

2. The adjustment requested; and 

3. Any other data that the Department deems appropriate to make an accurate determination on the 
merits of the request. 

(h) The following domestic treatment works are not eligible to request special consideration under this 
section: 

1. Any domestic treatment works which cannot provide satisfactory demonstrations as required pursuant 
to (b) through (e) above, as applicable; and 

2. Any domestic treatment works subject to the requirements of another regulatory agency (for example, 
Delaware River Basin Commission, Interstate Environmental Commission) that has not received a 
written statement from that agency that it has no objection to the request. 

7:14A-12.4 Minimum BOD5 Effluent Standards 

(a) For direct discharges to surface water for which (BOD5 or CBOD5) water quality based effluent 
limitations based upon water quality studies acceptable to the Department have not been developed but 
are required under N.J.A.C. 7:9B-1.5 or 1.6, the minimum treatment requirements for BOD5 specified in 
(b) below shall apply except when more stringent effluent limitations are required by: 

1. Section 301 or 306 of the Federal Act; 

2. The Delaware River Basin Commission or the Interstate Environmental Commission, as applicable. 

(b) The minimum BOD5 treatment requirements are as listed in the following table: 
 

WATERSHED 
TYPE 

RECEIVING WATER 
CLASSIFICATION 

BOD5 MAXIMUM 
(MONTHLY/WEEKLY AVG.) 

DISCHARGE 

Atlantic Coastal Plain FW2, SE1 
SC 

15/22.5 mg/L 
30/45 mg/l 

All 
Domestic or Domestic 

combined with industrial

Delaware River Basin Tributaries Classified as 
FW2, SE1, SE2  

Main stem all zones 

25/37.5 mg/L 
 

As set forth in the Water 
Quality Standards for 
the Delaware River 

Basin; Resolution 67-7 
of the DRBC; April 26, 

1967 and subsequent 
revisions 

All 
 

All 
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Hackensack River Basin FW2, SE1,  
SE2, SE3 

30/45 mg/L All 

Passaic River Basin 
(including Newark Bay) 

FW2 
SE2, SE3 

25/37.5 mg/L 
30/45 mg/L 

All 
All 

Wallkill River Basin FW2 15/22.5 mg/L All 

(c) In applying the minimum treatment requirements contained in (b) above, the following substitutions may 
be made: 

1. For industrial treatment works, TOC or COD may be substituted for BOD5 when a long-term 
BOD5:COD or BOD5:TOC correlation has been demonstrated. In the absence of data (to establish a 
long term correlation), the BOD5:COD ratio shall be assumed to be 1:2 and the BOD5:TOC ratio 
shall be assumed to be 1:1. If subsequent data are submitted which indicate that a different 
BOD5:COD or BOD5:TOC ratio would be more appropriate, a written request shall be submitted to 
the Department; and 

2. For industrial or domestic treatment works, CBOD5 may be substituted for BOD5 as follows: 

i. With prior approval of each regulatory agency with jurisdiction over the discharge, 
when applicable, if the effluent standard for BOD5 is 30/45 mg/L, a CBOD5 effluent 
standard of 25/40 mg/L, as allowed for in N.J.A.C. 7:14A-12.2(c)1 and 2, may be 
substituted; or 

ii. With prior approval of each regulatory agency with jurisdiction over the discharge, 
when applicable, if the effluent standard for BOD5 is other than 30/45 mg/L, CBOD5 
may be substituted for BOD5 when a long term BOD5:CBOD5 correlation has been 
demonstrated. When a request for a substitution of CBOD5 for BOD5 is made, the 
applicant shall submit data demonstrating the appropriate BOD5:CBOD5 correlation. 
The correlation demonstration shall consist of a minimum of 12 BOD5 and CBOD5 
analyses of split samples obtained at a frequency of twice per month, subject to the 
following restrictions: 

(1) For limitations applicable year round, or for limitations applicable during warm 
weather (for example, May through October), the samples shall be obtained 
during the months of May through October. 

(2) For limitations applicable during cold weather (for example, November through 
April), the samples shall be obtained during the months of November through 
April. 

(3) The monthly and weekly BOD5 effluent limitations shall be recalculated as 
CBOD5 monthly and weekly effluent limitations using the approved correlation 
factor. 

(d) Direct discharges to surface water from industrial treatment works shall be exempt from the minimum 
BOD5 effluent standards in (b) above, when: 

i. Statistically valid data indicate that the maximum projected BOD5 concentration is 
consistently below the applicable effluent standard; or 
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ii. The Department determines that, based on wastewater generating activities, no potential 
exists for the discharge to add BOD5, COD or TOC.   

7:14A-12.5 Disinfection 

(a) All wastewater that could contain pathogenic organisms such as fecal coliform and/or enterococci 
organisms shall be subject to continuous year round disinfection prior to discharge into surface waters. 

(b) The State effluent standard for fecal coliform organisms is as follows: 

1. The monthly geometric mean shall not exceed 200 colonies/100 mL; and 

2. The weekly geometric mean shall not exceed 400 colonies/100 mL. 

7:14A-12.6 Foam 

(a) DSW dischargers are prohibited from discharging foam or causing foaming of the receiving water that: 

1. Forms objectionable deposits on the receiving water; 

2. Forms floating masses producing a nuisance;  

3. Produces objectionable color or odor; or 

4. Interferes with a designated use of the waterbody. 

(b) Foaming of the receiving waterbody caused by natural conditions shall not be considered a violation of 
the standard in (a) above. 

(c) For discharges with submerged outfalls, the Department may take into consideration the location, depth 
and the dispersion characteristics of the discharge in deciding whether or not to include the provisions of 
(a) above in the permit. 

7:14A-12.7 Phosphorus effluent standard 

 The effluent standard for phosphorus discharged to a freshwater lake, pond or reservoir, or tributaries to 
these waterbodies is that, at a minimum, no effluent shall contain more than 1.0 mg/l total phosphorus (as 
P), as a monthly average, unless the discharger(s) to such a waterbody can demonstrate that a less 
stringent requirement will not result in a violation of the Surface Water Quality Standards (N.J.A.C. 7:9B) 
or that the control of point sources alone, in the absence of effective nonpoint source controls, will not 
result in a significant reduction of phosphorus loadings to the waterbody. 

7:14A-12.8 Oil and grease effluent standards 

(a) The requirements of N.J.A.C. 7:14A-12.8 through 12.10 apply to direct discharges of oil and grease to 
surface water, and indirect discharges of petroleum based oil and grease to a domestic treatment works, 
except as specifically exempted in N.J.A.C. 7:14A-12.10.  Indirect users shall comply with any local 
agency standards for nonpetroleum based oil and grease. 

(b) (Reserved.) 

(c) Direct dischargers to surface waters shall limit the oil and grease effluent content so that such effluent 
does not: 

1. Exhibit a visible sheen;  

2. Exceed an average monthly discharge limitation of 10 mg/L; and 

3. Exceed a concentration of 15 mg/L in any single sample. 

(d) Indirect users discharging petroleum based oil and grease shall meet the following petroleum hydrocarbon 
effluent standards except where the control authority has determined that more stringent effluent 
limitations apply: 

1. The average monthly discharge limitation shall not exceed 100 mg/L; and 
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2. The concentration in any single sample shall not exceed 150 mg/L. 

(e) (Reserved.) 

(f) If a direct discharger only discharges petroleum based oil and grease, the Department may specify in the 
permit that compliance with the oil and grease effluent standards in 12.8(c) above may be monitored 
using the petroleum hydrocarbons analytical method. 

7:14A-12.9 (Reserved.)   

7:14A-12.10 Petroleum Hydrocarbon Exemptions 

(a) Indirect users shall be exempted from the petroleum hydrocarbon standards specified at N.J.A.C. 7:14A-
12.8(d), provided the following requirements are met: 

1. The DTW into which the indirect user discharges submits a request for  the exemption indicating it 
meets all of the following criteria: 

i. The discharge from the domestic treatment works has met a 10 mg/L average and 15 
mg/L maximum limitation for oil and grease for each of the reporting periods during 
the preceding 12 months, as determined by the Department;  

ii. The sludge disposal option currently utilized or planned by the domestic treatment 
works considers petroleum hydrocarbons a beneficial constituent; and 

iii. The DTW shows that the costs for oil and grease removal at its plant are in proportion 
to the other operation and maintenance costs of the plant. 

2. The Department shall have 90 days to review the request for the exemption and make a tentative 
decision to approve or deny the request. If additional information from the applicant is required, the 
90 day period may be extended. The Department shall public notice the tentative decision. 

7:14A-12.11 Toxic Effluent Standards 

(a) (Reserved.) 

(b) (Reserved.) 

(c) (Reserved.) 

(d) For discharges to surface water from site remediation projects, the chemical specific toxic pollutant 
effluent standards are set forth in N.J.A.C. 7:14A-12 Appendix B. 

(e) For new sources, new discharges or expanded direct discharges to surface water, the chemical specific 
toxic pollutant effluent standards are set forth in N.J.A.C. 7:14A-12 Appendix C.  

7:14A-12 Appendix A (Reserved.) 

7:14A-12: Appendix B Effluent Standards for Site Remediation Projects 
  EFFLUENT STANDARDS  

PARAMETER FW-2 WATERS SC, SE WATERS 
 monthly average daily maximum monthly average daily maximum 

VOLATILE COMPOUNDS    

Acrolein   100  100 

Acrylonitrile   50   50 

Benzene   7 37 136 

Bromoform   8.6 29 58 
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all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
     for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

Carbon Tetrachloride   6   8.8 

Chlorobenzene 15 28 15 28 

Chlorodibromomethane  8.2  14 

Chloroethane 104 268 104 268 

Chloroform  11.4 21 46 

Dichlorobromomethane  5  12 

1,1-Dichloroethane 22 59 22 59 

1,2-Dichloroethane  3 68 211 

1,1-Dichloroethylene  6 16 25 

1,2-Dichloropropane 153 230 153 230 

1,3-Dichloropropylene 10 20 29 44 

Ethylbenzene 32 108 32 108 

Methyl Bromide 20 40 20 40 

Methyl Chloride 86 190 86 190 

Methylene Chloride  9.4 40 89 

1,1,2,2-Tetrachloroethane  10  10 

Tetrachloroethylene  16 22 56 

Toluene 26 80 26 80 

1,2-Trans-Dichloroethylene 21 54 21 54 

1,1,1-Trichloroethane 21 54 21 54 

1,1,2-Trichloroethane   12 21 54 

Trichloroethylene  5.4 21 54 

Vinyl Chloride  10 104 268 
ACID COMPOUNDS     

2-Chlorophenol 31 98 31 98 

2,4-Dichlorophenol 39 112 39 112 

2,4-Dimethylphenol 18 36 18 36 

4,6-Dinitro-O-Cresol  60 78 277 

2,4-Dinitrophenol 71 123 71 123 

2-Nitrophenol 41 69 41 69 

4-Nitrophenol 72 124 72 124 

Pentachlorophenol  30  30 

Phenol 15 26 15 26 

2,4,6-Trichlorophenol  20  20 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 1.5 ug/L daily maximum, 7.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 
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all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
     for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

 
  EFFLUENT STANDARDS  

PARAMETER FW-2 WATERS SC, SE WATERS 
 monthly average daily maximum monthly average daily maximum 

BASE NEUTRAL COMPOUNDS    

Anthracene 22 59 22 59 

Benzidine  50  50 

Benzo (a) Anthracene  10  10 

Benzo (a) Pyrene  20  20 

Benzo(b)fluoranthene  10  10 

Benzo (k) Fluoranthene  20  20 

Bis (2-Chloroethyl) Ether  10  10 

Bis (2-Chloroisopropyl) Ether 301 757 301 757 

Bis (2-Ethylhexyl) Phthalate  36 59 118 

Butyl Benzyl Phthalate  24  24 

Chrysene  20  20 

Dibenzo (a,h) Anthracene  20  20 

1,2-Dichlorobenzene 77 163 77 163 

1,3-Dichlorobenzene 31 44 31 44 

1,4-Dichlorobenzene   28   28 

3,3'-Dichlorobenzidine  60  60 

Diethyl Phthalate 81 203 81 203 

Dimethyl Phthalate 19 47 19 47 

Di-N-Butyl Phthalate 27 57 27 57 

2,4 Dinitrotoluene  10  18.2 

2,6-Dinitrotoluene 255 641 255 641 

Fluoranthene 25 68 25 68 

Fluorene 22 59 22 59 

Hexachlorobenzene  10  10 

Hexachlorobutadiene  10 20 49 

Hexachlorocyclopentadiene 240 480  1800 

Hexachloroethane 19 38 21 54 

Indeno (1,2,3-cd) Pyrene  20  20 

Isophorone  20  20 

Naphthalene 22 59 22 59 

Nitrobenzene 17 34 27 68 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 1.5 ug/L daily maximum, 7.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 
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all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
     for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

N-Nitrosodimethylamine  20  20 

N-Nitrosodiphenylamine  20  20 

Phenanthrene 22 59 22 59 

Pyrene 25 67 25 67 

1,2,4-Trichlorobenzene 68 140 68 140 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 1.5 ug/L daily maximum, 7.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 
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all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
     for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

 
  EFFLUENT STANDARDS  

PARAMETER FW-2 WATERS SC, SE WATERS 
 monthly average daily maximum monthly average daily maximum 

PESTICIDES      

Aldrin 2  0.04  0.04 

Alpha-BHC  0.02  0.02 

Beta-BHC 0.137 0.274 0.46 0.92 

Gamma-BHC (Lindane)  0.08   0.03 

Chlordane  0.2  0.2 

4,4'-DDT 2  0.06  0.06 

4,4'-DDE 2  0.04  0.04 

4,4'-DDD 2  0.04  0.04 

Dieldrin 2  0.03  0.03 

Alpha-Endosulfan  0.02  0.02 

Beta-Endosulfan  0.04  0.04 

Endosulfan Sulfate 0.93 1.86 2 4 

Endrin 3  0.04  0.04 

Endrin Aldehyde 0.76 1.52 0.81 1.62 

Heptachlor  0.02  0.02 

Heptachlor Epoxide  0.4  0.4 

Toxaphene 3  1  1 
METALS AND CYANIDE     

Arsenic 50 100 50 100 

Cadmium 50 100 50 100 

Chromium 50 100 50 100 

Copper 50 100 50 100 

Iron 1000 2000 1000 2000 

Lead 50 100 50 100 

Mercury  1  1 

Nickel 72 144 50 100 

Selenium 50 100 50 100 

Silver 25 50 25 50 

Zinc 100 200 100 200 

Cyanide 100 200 100 200 
DIOXIN      

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 1.5 ug/L daily maximum, 7.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 
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all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
     for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 
2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 1.5 ug/L daily maximum, 7.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 

2,3,7,8-Tetrachlorodibenzo     

         -p-Dioxin  0.01  0.01 
PCBs 2     

PCBs-1242, 1254, 1221,         

          1232, 1248, 1260, 1016   0.5   0.5 
i 

                                                           
i  
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all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
    for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

7:14A-12: Appendix C Effluent Standards for New Sources, New Discharges or Expanded  Direct 
Discharges 

 
 FACILITY FLOW < 7Q 10 & LARGE TIDAL FACILITY FLOW  >  7Q 10 & SMALL TIDAL 

P A R A M E T E R FW2  WATERS SE, SC  WATERS FW2  WATERS SE, SC  WATERS 
 monthly 

average 
daily 

maximum 
monthly 
average 

daily 
maximum 

monthly 
average 

daily 
maximum 

monthly 
average 

daily 
maximum 

VOLATILE COMPOUNDS         

Acrolein   100   100   100   100 

Acrylonitrile   50   50   50   50 

Benzene  24 37 136  7 37 136 

Bromoform 29 58 29 58   8.6 29 58 

Carbon Tetrachloride  6 18 38  6   8.8 

Chlorobenzene 15 28 15 28 15 28 15 28 

Chlorodibromomethane   14   14   8.2   14 

Chloroethane 104 268 104 268 104 268 104 268 

Chloroform 21 46 21 46   11.4 21 46 

Dichlorobromomethane  5.4   12  5   12 

1,1-Dichloroethane 22 59 22 59 22 59 22 59 

1,2-Dichloroethane  7.6 68 211  3 68 211 

1,1-Dichloroethylene 16 11.4 16 25   6 16 25 

1,2-Dichloropropane 153 230 153 230 153 230 153 230 

1,3-Dichloropropylene 29 44 29 44  20 29 44 

Ethylbenzene 32 108 32 108 32 108 32 108 

Methyl Bromide 20 40 20 40 20 40 20 40 

Methyl Chloride 86 190 86 190 86 190 86 190 

Methylene Chloride 40 89 40 89   9.4 40 89 

1,1,2,2-Tetrachloroethane   10   10   10   10 

Tetrachloroethylene 22 56 22 56  16 22 56 

Toluene 26 80 26 80 26 80 26 80 

1,2-Trans-Dichloroethylene 21 54 21 54 21 54 21 54 

1,1,1-Trichloroethane 21 54 21 54 21 54 21 54 

1,1,2-Trichloroethane 21 54 21 54   12 21 54 

Trichloroethylene 21 54 21 54   5.4 21 54 

Vinyl Chloride 20 40 104 268  10 104 268 
ACID COMPOUNDS         

2-Chlorophenol 31 98 31 98 31 98 31 98 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 0.1 ug/L daily maximum, 0.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 



This is a courtesy copy of this rule.  All of the Department’s rules are compiled in Title 7 of the New Jersey 
Administrative Code. 

all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
    for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

2,4-Dichlorophenol 39 112 39 112 39 112 39 112 

2,4-Dimethylphenol 18 36 18 36 18 36 18 36 

4,6-Dinitro-O-Cresol 78 277 78 277   60 78 277 

2,4-Dinitrophenol 71 123 71 123 71 123 71 123 

2-Nitrophenol 41 69 41 69 41 69 41 69 

4-Nitrophenol 72 124 72 124 72 124 72 124 

Pentachlorophenol  30  30  30  30 

Phenol 15 26 15 26 15 26 15 26 

2,4,6-Trichlorophenol   42 65 130   20   20 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 0.1 ug/L daily maximum, 0.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 



This is a courtesy copy of this rule.  All of the Department’s rules are compiled in Title 7 of the New Jersey 
Administrative Code. 

all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
    for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

 
 FACILITY FLOW  <  7Q 10 & LARGE TIDAL FACILITY FLOW  >  7Q 10 & SMALL TIDAL 

P A R A M E T E R FW2  WATERS SE, SC  WATERS FW2  WATERS SE, SC  WATERS 
 monthly 

average 
daily 

maximum 
monthly 
average 

daily 
maximum 

monthly 
average 

daily 
maximum 

monthly 
average 

daily 
maximum 

BASE NEUTRAL 
COMPOUNDS 

        

Anthracene 22 59 22 59 22 59 22 59 

Benzidine 1  50  50  50  50 

Benzo (a) Anthracene  10  10  10  10 

Benzo (a) Pyrene  20  20  20  20 

Benzo(b)fluoranthene  10  10  10  10 

Benzo (k) Fluoranthene  20  20  20  20 

Bis (2-Chloroethyl) Ether  10 14 28  10   10 

Bis (2-Chloroisopropyl) Ether 301 757 301 757 301 757 301 757 

Bis (2-Ethylhexyl) Phthalate 103 279 103 279  36 59 118 

Butyl Benzyl Phthalate   24   24   24   24 

Chrysene  20  20  20  20 

Dibenzo (a,h) Anthracene  20  20  20  20 

1,2-Dichlorobenzene 77 163 77 163 77 163 77 163 

1,3-Dichlorobenzene 31 44 31 44 31 44 31 44 

1,4-Dichlorobenzene  28  28  28  28 

3,3'-Dichlorobenzidine  60  60  60  60 

Diethyl Phthalate 81 203 81 203 81 203 81 203 

Dimethyl Phthalate 19 47 19 47 19 47 19 47 

Di-N-Butyl Phthalate 27 57 27 57 27 57 27 57 

2,4 Dinitrotoluene  10 91 182  10   18.2 

2,6-Dinitrotoluene 255 641 255 641 255 641 255 641 

1,2-Diphenylhydrazine 0.4 0.8 5.4 10.8 0.04 0.08 0.54 1.08 

     (as Azobenzene)         

Fluoranthene 25 68 25 68 25 68 25 68 

Fluorene 22 59 22 59 22 59 22 59 

Hexachlorobenzene  10  10  10  10 

Hexachlorobutadiene 20 49 20 49   10 20 49 

Hexachlorocyclopentadiene   1800   1800 240 480   1800 

Hexachloroethane 21 54 21 54 19 38 21 54 

Indeno (1,2,3-cd) Pyrene  20  20  20  20 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 0.1 ug/L daily maximum, 0.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 
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Administrative Code. 

all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
    for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

Isophorone   20   20   20   20 

Naphthalene 22 59 22 59 22 59 22 59 

Nitrobenzene 27 68 27 68 17 34 27 68 

N-Nitrosodimethylamine  20 73 146  20   20 

N-Nitrosodiphenylamine   20   20   20   20 

Phenanthrene 22 59 22 59 22 59 22 59 

Pyrene 25 67 25 67 25 67 25 67 

1,2,4-Trichlorobenzene 68 140 68 140 68 140 68 140 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 0.1 ug/L daily maximum, 0.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 



This is a courtesy copy of this rule.  All of the Department’s rules are compiled in Title 7 of the New Jersey 
Administrative Code. 

all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
    for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 

 
 FACILITY FLOW  <  7Q 10 & LARGE TIDAL FACILITY FLOW  >  7Q 10 & SMALL TIDAL 
P A R A M E T E R FW2  WATERS SE, SC  WATERS FW2  WATERS SE, SC  WATERS 

 monthly 
average 

daily 
maximum 

monthly 
averageg 

daily 
maximum 

monthly 
average 

daily 
maximum 

monthly 
average 

daily 
maximum 

PESTICIDES         

Aldrin 2   0.04   0.04   0.04   0.04 

Alpha-BHC 0.0391 0.0782 0.131 0.262   0.02   0.026 

Beta-BHC 1.4 2.8 4.6 9.2   0.28 0.46 0.92 

Gamma-BHC (Lindane)   0.38   0.32   0.037   0.125 

Chlordane  0.2  0.2  0.2  0.2 

4,4'-DDT 2  0.06  0.06  0.06  0.06 

4,4'-DDE 2  0.04  0.04  0.04  0.04 

4,4'-DDD 2  0.04  0.04  0.04  0.04 

Dieldrin 2  0.03  0.03  0.03  0.03 

Alpha-Endosulfan 0.22 0.44   0.068  0.092  0.02 

Beta-Endosulfan 0.22 0.44   0.068   0.092   0.02 

Endosulfan Sulfate 9.3 18.6 20 40 0.93 1.86 2 4 

Endrin 3  0.04  0.04  0.04  0.04 

Endrin Aldehyde 7.6 15.2 8.1 16.2   1.52   1.62 

Heptachlor  0.02  0.02  0.02  0.02 

Heptachlor Epoxide  0.4  0.4  0.4  0.4 

Toxaphene 3  1  1  1  1 
METALS         

Antimony 140 280       28     

Arsenic   8  8   8  8 

Cadmium  4 43 86  4   15.2 

Chromium, hexavalent 50 100 50 100 50 100 50 100 

Chromium, total   32 409 818   16 41 82 

Copper  18.4  10  10  10 

Iron 1500 3000 1500 3000 1000 2000 1500 3000 

Lead   21 69.5 139   10   13.9 

Mercury  1  1  1  1 

Nickel 720 1440 67.9 136 72 144   13.6 

Selenium 20 40 300 600   10     

Silver  2.4  4.6  2  2 

Thallium 17 34 62.2 124.4   10   12.4 

2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 0.1 ug/L daily maximum, 0.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 



This is a courtesy copy of this rule.  All of the Department’s rules are compiled in Title 7 of the New Jersey 
Administrative Code. 

all units in ug/L 
1 -for maunfacturers: 10 ug/L daily maximum and 50 ug/L instantaneous maximum 
    for applicators:       10 ug/L daily maximum and 25 ug/L instantaneous maximum 
2 - for manufacturers and formulators - discharge prohibited 
3 - for manufacturers: 0.1 ug/L daily maximum, 0.5 ug/L instantaneous maximum 
     for formulators: discharge prohibited 

Zinc 65 130 95 190   65 47.5 95 

Cyanide  44  40  40  40 

Total PCB's 2  0.5  0.5  0.5  0.5 
DIOXIN         

2,3,7,8-Tetrachlorodibenzo         

         -p-Dioxin  0.01  0.01  0.01  0.01 
WHOLE EFFLUENT         

Chronic IC25 (% effluent)  >=50   >=50  >=100   >=100 
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MIDDLESEX COUNTY UTILITIES AUTHORITY 
P.O. Box 159, Sayreville, NJ  08872-0159 

(732)721-3800     Fax(732)727-2254 

TEMPORARY DISCHARGE APPROVAL APPLICATION 
Groundwater Remediation Control 

____ New    ____ Renew    ____ Modify    TDA No. ________ 

 

SECTION 1.  APPLICANT/RESPONSIBLE PARTY: 

 

1.1. Company name, mailing address, and telephone number. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

Telephone No. _____________________________ 

 

1.2. Site Identification 

 

I. Site name:__________________________________________________ 

II. Street:_____________________________________________________ 

III. City:______________________________________________________ 

IV. State/Zip Code/County:_______________________________________ 

V. Owner/Operator:____________________________________________ 

VI. Telephone no.:______________________________________________ 

VII. Type of Ownership: ____ Federal    ____ State   ____ County 

____ Municipal   ____ Private    ____ Unknown 

VIII. Site Description:_____________________________________________ 

 

1.3 Person to contact concerning information herein: 

Name/Title: _______________________________________________________ 

Company:_________________________________________________________ 

Telephone:_ _______________________________________________________ 

 

1.4 Authorized representative for the applicant/responsible party: 

Name/Title________________________________________________________ 

Company :________________________________________________________ 

Telephone:________________________________________________________ 
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1.5 Operational status of any facilities at the site: 

Open ____    Closed ____  Under Construction ____  Proposed ____ 

Date began/ended/proposed to begin _______________________________ 

1.6 Please indicate if the facility employs (past, present) a process in any of the following 

industrial categories or business activities listed below: 

 

___  Aluminum Forming 

___  Asbestos Manufacturing 

___  Battery Manufacturing 

___  Builder’s Paper Board and Mills 

___  Carbon Black Manufacturing 

___  Cement Manufacturing 

___  Coil Coating 

___  Copper Forming 

___  Dairy Products Processing 

___  Electrical & Electronic Components 

___  Electroplating/Metal Finishing 

___  Explosives Manufacturing 

___  Feedlots 

___  Ferroalloy Manufacturing 

___  Fertilizer Manufacturing 

___  Food/Edible Products- Specify:_____________________________ 

___  Glass Manufacturing 

___  Grain Mills Manufacturing 

___  Gum & Wood Chemicals 

___  Hospitals 

___  Industrial Laundries 

___  Ink Formulating 

___  Inorganic Chemicals 

___  Iron &Steel 

___  Leather Tanning & Finishing 

___  Meat Processing 

___  Metal Products & Machinery 

___  Metal Molding & Casting (Foundries) 

___  Mining and Processing 

___  Nonferrous Metals Forming and Metal Powders 

___  Nonferrous Metals Manufacturing 

___  Oil and Gas Extraction/Coastal Oil & Gas 

___  Organic Chemicals, Plastics and Synthetic Fibers 

___  Paint Formulating 

___  Paving and Roofing Materials)tars and Asphalts) 

___  Pesticide Chemicals/Formulating & Packaging 

___  Petroleum Refining 

___  Pharmaceutical Manufacturing 

___  Phosphate Manufacturing 
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___  Photographic Processing 

___  Plastics Molding and Forming 

___  Porcelain Enameling 

___  Pulp, Paper, and Paperboard 

___  Rubber Manufacturing 

___  Soap & Detergent Manufacturing 

___  Steam Electric Power Generating 

___  Textile Mills 

___  Timber Products Processing 

___  Transportation Equipment Cleaning 

___  Waste Treatment 

___  Other – explain:___________________________________________ 

  

 

SECTION 2.  DISCHARGE INFORMATION 

 

 

2.1 Description of project and need for Temporary Discharge Approval. 

 (Attach additional sheets if necessary)  

  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

2.2 NJDEP Case Number 

Name:__________________________________________________________________ 

Division:________________________________________________________________ 

Bureau:_________________________________________________________________ 

Address:________________________________________________________________ 

Telephone:______________________________________________________________ 

2.3 Duration of proposed discharge 

_____ Days  _____ Weeks  _____ Months  _____ Years 

A Temporary Discharge Approval shall have a term of one year, renewable each year 

upon application to and the approval of the Authority, subject to a maximum life of 5 

years. After a Temporary Discharge Approval reaches its maximum life of 5 years, it 

shall expire and the discharge shall cease, unless the Authority, in its discretion, 

determines to issue a new Temporary Discharge Approvals. 
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2.4 Volume of propose discharge  

 _____ Gallons per minute 

 _____ Gallons per day 

 _____ Total gallons for duration of project maximum of one year. 

2.5 Pretreatment of proposed discharge 

 ___  Air Flotation 

 ___  Biological Treatment, type____________________________ 

 ___  Centrifuge 

 ___  Chemical Precipitation 

___  Chlorination 

 ___  Cyclone 

 ___  Filtration 

 ___  Flow Equalization 

 ___  Grease Trap 

 ___  Grit Removal 

 ___  Ion Exchange 

 ___  Neutralization, pH Correction 

 ___  Oil or Grease Separation, type______________________________ 

 ___  Ozonation 

 ___  Rainwater Diversion or Storage_____________________________ 

 ___  Reverse Osmosis 

 ___  Screen 

 ___  Sedimentation 

 ___  Septic Tank 

 ___  Solvent Separation 

 ___  Spill Prevention 

 ___  Sump 

 ___ Other, explain____________________________________________ 

 ___  No Pretreatment Provided 

 

SECTION 3.  PROPOSED DISCHARGE CONSTITUENT CONCENTRATIONS 

 

Please indicate by placing an “x” in the appropriate box by each listed chemical whether 

it is “Believed Absent”, or “Believed Present” in the proposed discharge. If the effluent 

concentration is known or can be estimated, please fill in the appropriate space next to the 

chemical. If any analyses have been performed on the proposed discharge attach a copy 

of the most recent data to this application. Be sure to include the date of the analysis, 

name of the laboratory performing the analysis, location(s) from which sample(s) were 

taken (attach sketches, plans, etc., as necessary), type of sample taken (e.g. composite, 

grab), and chain of custody form. Please indicate which concentration measurements are 

estimated with an E, and explain estimation process. 
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3.1A USEPA PRIORITY POLLUTANT 

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

          

Acenaphthene   [  ]     [  ]   [  ] 

Acrolein   [  ]     [  ]    [           ] 

Acrylonitrile   [  ]      [  ]    [           ]  

Benzene   [  ]      [  ]     [           ] 

Benzidine   [  ]           [  ]    [           ] 

Carbon tetrachloride  [  ]           [  ]     [           ] 

Chlorobenzene  [  ]         [  ]     [           ] 

1,2,4-Trichlorobenzene [  ]         [  ]    [           ] 

Hexachlorobenzene  [  ]           [  ]    [           ] 

1,2-Dichloroethane  [  ]           [  ]    [   ] 

1,1,1-Trichloroethane  [  ]           [  ]     [    ] 

Hexachlorobenzene  [  ]           [  ]     [    ] 

1,1,2-Trichloroethane  [  ]           [  ]     [    ] 

1,1,2,2-Tetrachloroethane [  ]           [  ]     [    ] 

Chloroethane   [  ]           [  ]      [           ] 

Bis(chloromethyl)ether [  ]            [  ]    [   ] 

Bis(2-chloroethyl)ether          [  ]           [  ]    [           ] 

2-Chloroethyl vinyl ether        [  ]           [  ]     [           ]  

2-Chloronaphthalene              [  ]       [  ]               [           ] 

2,4,6-Trichlorophenol  [  ]     [  ]     [           ] 

p-Chloro-m-cresol  [  ]                      [  ]     [           ] 

Chloroform                       [  ]    [  ]    [           ] 

2-Chlorophenol                  [  ]           [  ]    [           ] 

1,2-Dichlorobenzene  [  ]           [  ]    [           ] 

1,3-Dichlorobenzene  [  ]               [  ]     [           ] 

1,4-Dichlorobenzene  [  ]            [  ]      [           ] 

3,3-Dichlorobenzidine            [  ]           [  ]     [           ] 

1,1-Dichloroethylene              [  ]           [  ]     [           ] 

1,2-Trans-Dichloroethylene [  ]           [  ]    [           ] 

2,4-Dichlorophenol  [  ]           [  ]    [           ] 

1,2-Dichloropropane  [  ]           [  ]    [           ] 

1,3-Dichloropropylene [  ]    [  ]   [           ]   

 (1,3-dichloropropene)            [  ]       [  ]       [           ] 

2,4-Dimethylphenol  [  ]        [  ]      [           ] 

2,4-Dinitrotoluene  [  ]       [  ]       [           ] 

2,6-Dinitrotoluene  [  ]        [  ]        [           ] 

1,2-Diphenylhydrazine [  ]                   [  ]                [           ] 

Ethylbenzene   [  ]                 [  ]       [           ] 

Fluoranthene   [  ]            [  ]       [           ] 

4-Chorophenyl phenyl ether [  ]            [  ]       [           ]    
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3.1A USEPA PRIORITY POLLUTANT Continued 

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

4-Bromophenyl phenyl ether [  ]     [  ]     [           ] 

Bis(2-chloroisopropyl)ether [  ]           [  ]        [           ] 

Bis(2-chloroethoxy)methane  [  ]            [  ]        [           ] 

Methylene chloride  [  ]            [  ]        [           ] 

Methyl chloride 

 (Chloromethane)   [  ]      [  ]       [          ] 

Methyl bromide 

 (Bromomethane)   [  ]      [  ]      [          ] 

Bromoform   [  ]       [  ]        [          ] 

Dichlorobromomethane [  ]                 [  ]     [          ] 

Chlorodibromoethane  [  ]                [  ]         [          ] 

Hexachlorobutadiene  [  ]            [  ]       [          ] 

Hexachlorocyclopentadiene [  ]            [  ]          [          ] 

Isohprone   [  ]         [  ]         [          ] 

Naphthalene   [  ]            [  ]         [          ] 

Nitrobenzene   [  ]             [  ]         [          ] 

2-Nitrophenol   [  ]          [  ]         [          ] 

4-Nitrophenol   [  ]            [  ]         [          ] 

4,6-Dinitro-o-cresol  [  ]       [  ]         [          ] 

N-nitrosodimethylamine         [  ]            [  ]         [          ] 

N-nitrosodiphenylamine [  ]            [  ]         [          ] 

N-nitrosodi-n-propylamine [  ]            [  ]         [          ] 

Pentachlorophenol  [  ]            [  ]         [          ] 

Phenol    [  ]            [  ]         [          ] 

Bis(2-ethylhexyl)phthalate [  ]           [  ]          [          ] 

Butyl benzyl phthalate [  ]            [  ]         [          ] 

Di-n-butyl phthalate  [  ]            [  ]         [          ] 

Di-n-octyl phthalate  [  ]            [  ]         [          ] 

Diethyl phthalate  [  ]           [  ]         [          ] 

Dimethyl phthalate  [  ]            [  ]         [          ] 

Benzo(a)anthracene  [  ]     [  ]         [          ] 

Benzo(a)pyrene  [  ]            [  ]         [          ] 

3,4,-Benzofluoranthene [  ]            [  ]         [          ] 

Benzo(k)fluoranthene  [  ]        [  ]         [          ] 

Chrysene   [  ]                  [  ]         [          ] 

Acenaphthylene  [  ]           [  ]         [          ] 

Anthracene   [  ]                [  ]         [          ] 

Benzo(ghi)perylene  [  ]            [  ]         [          ] 

Fluorene   [  ]           [  ]         [          ] 

Phenanthrene   [  ]            [  ]         [          ] 

Dibenzo(a,h)anthracene [  ]            [  ]         [          ] 
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3.4A USEPA PRIORITY POLLUTANT Continued 

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

Indeno(1,2,3-cd)pyrene [  ]            [  ]         [          ] 

Pyrene    [  ]           [  ]         [          ] 

Tetrachloroethylene 

 (Perchlor)   [  ]            [  ]         [          ] 

Tolune     [  ]            [  ]         [          ] 

Trichloroethylene 

 (Trichloroethene)  [  ]           [  ]         [          ] 

Vinyl chloride   [  ]            [  ]         [          ] 

Aldrin    [  ]           [  ]         [          ] 

alpha-BHC   [  ]            [  ]         [          ] 

beta-BHC   [  ]            [  ]         [          ] 

gamma-BHC (Lindane)  [  ]            [  ]         [          ] 

delta-BHC   [  ]            [  ]         [          ] 

4,4-DDT   [  ]                [  ]         [          ] 

4,4-DDE   [  ]            [  ]         [          ] 

4,4-DDD   [  ]            [  ]         [          ] 

Chlordane   [  ]            [  ]         [          ] 

Dieldrin   [  ]           [  ]         [          ]  

Endosulfan I   [  ]            [  ]         [      ]  

Endosulfan II   [  ]            [  ]         [      ]  

Endosulfan sulfate  [  ]            [  ]         [       ] 

Endrin    [  ]            [  ]         [       ] 

Endrin aldehyde  [  ]            [  ]       [       ] 

Heptachlor epoxide  [  ]            [  ]         [       ] 

Toxaphene   [  ]            [  ]        [      ] 

PCB-1016   [  ]           [  ]         [      ] 

PCB-1221   [  ]           [  ]        [      ] 

PCB-1232   [  ]          [  ]        [      ] 

PCB-1242   [  ]           [  ]        [      ] 

PCB-1248   [  ]           [  ]       [      ] 

PCB-1254   [  ]         [  ]        [      ] 

PCB-1260   [  ]           [  ]         [      ] 

Antimony(total)   [  ]           [  ]         [      ] 

Arsenic(total)    [  ]            [  ]         [      ] 

Beryllium(total)   [  ]            [  ]        [     ] 

Cadmium(total)   [  ]            [  ]        [     ] 

Chromium(total)   [  ]            [  ]       [      ] 

Copper(total)    [  ]            [  ]        [      ] 

Cyanide(total)   [  ]            [  ]         [      ] 

Lead(total)    [  ]           [  ]         [      ] 

Mercury(total)   [  ]            [  ]         [      ] 
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3.4A USEPA PRIORITY POLLUTANT Continued 

 

        Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

Nickel(total)    [  ]            [  ]         [      ] 

Selenium(total)   [  ]            [  ]        [     ] 

Silver(total)   [  ]            [  ]        [      ] 

Thallium(total)   [  ]            [  ]        [      ] 

Zinc(total)    [  ]            [  ]        [      ] 

2,3,7,8-tetrachloro- 

  dibenzo-p-dioxin  [  ]            [  ]        [      ] 
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3.4B NJDEPE EXPANDED PRIORITY  POLLUTANTS Continued 

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

 Acrylamide   [  ]            [  ]        [      ] 

 Amitrole   [  ]            [  ]        [      ] 

 Amyl alcohols   [  ]            [  ]        [      ] 

 Aniline hydrochloride  [  ]            [  ]        [      ] 

 Anisole   [  ]            [  ]        [      ] 

 Auramine   [  ]            [  ]        [      ] 

 Benzotrichloride  [  ]            [  ]        [      ] 

 Benzylamine   [  ]            [  ]        [      ] 

 o-Chloroaniline  [  ]            [  ]        [      ] 

 m-Chloroaniline  [  ]            [  ]        [      ] 

 p-Chloroaniline  [  ]            [  ]        [      ] 

 1-Chloro-2-nitrobenzene [  ]            [  ]        [      ] 

 1-Chloro-4-nitrobenzene [  ]            [  ]        [      ] 

 Chloroprene   [  ]            [  ]        [      ] 

 Chrysoidine   [  ]            [  ]        [      ] 

 Cumene   [  ]            [  ]        [      ] 

 2,3-Dichloroaniline  [  ]            [  ]        [      ] 

 2,4- Dichloroaniline  [  ]            [  ]        [      ] 

 2,5- Dichloroaniline  [  ]            [  ]        [      ] 

 3,4- Dichloroaniline  [  ]            [  ]        [      ] 

 3,5-Dichloroaniline  [  ]            [  ]        [      ] 

 1,3-Dichloropropene  [  ]            [  ]        [      ] 

 1,3’-Dimethoxybenzidine [  ]            [  ]        [      ] 

 n,n-Dimethyl aniline  [  ]            [  ]        [      ] 

 3,3’-Dimethyl benzidine [  ]            [  ]        [      ] 

 1,1-Dimethylhydrazine [  ]            [  ]        [      ] 

 Dioxane   [  ]            [  ]        [      ] 

 Diphenylamine  [  ]            [  ]        [      ] 

 Ethylenimine   [  ]            [  ]        [      ] 

 Hydrazine   [  ]            [  ]        [      ] 

 4,4’-Methyene bis 

   (2-Chloroaniline)  [  ]            [  ]        [      ] 

 4,4’-Methylenedianiline [  ]            [  ]        [      ] 

 Methyl isobutyl ketone [  ]            [  ]        [      ] 

 alpha-Naphthylamine  [  ]            [  ]        [      ] 

 beta-Naphthylamine  [  ]            [  ]        [      ] 

 n-Methylaniline  [  ]            [  ]        [      ] 

 1,2-Phenylenediamine  [  ]            [  ]        [      ] 

 1,3-Phenylenediamine  [  ]            [  ]        [      ] 

 1,4-Phenylenediamine  [  ]            [  ]        [      ] 
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3.4B NJDEPE EXPANDED PRIORITY  POLLUTANTS Continued  

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

 Sudan I (Solvent yellow 14)  [  ]            [  ]        [      ] 

 Thiourea   [  ]            [  ]        [      ] 

 Toluene sulfonic acids [  ]            [  ]        [      ] 

 Toluidines   [  ]            [  ]        [      ] 

 Xylidines   [  ]            [  ]        [      ] 
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3.4C USEPA HAZARDOUS SUBSTANCES 

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

 Acetaldehyde   [  ]            [  ]        [      ] 

 Allyl alcohol   [  ]            [  ]        [      ] 

 Allyl chloride   [  ]            [  ]        [      ] 

 Amyl acetate   [  ]            [  ]        [      ] 

 Aniline   [  ]            [  ]        [      ] 

 Benzonitrile   [  ]            [  ]        [      ] 

 Benzyl chloride  [  ]            [  ]        [      ] 

 Butyl acetate   [  ]            [  ]        [      ] 

 Butylamine   [  ]            [  ]        [      ] 

 Captan    [  ]            [  ]        [      ] 

 Carbaryl   [  ]            [  ]        [      ] 

 Carbofuran   [  ]            [  ]        [      ] 

 Carbon disulfide  [  ]            [  ]        [      ] 

 Chloropyrifos   [  ]            [  ]        [      ] 

 Coumaphos   [  ]            [  ]        [      ] 

 Cresol    [  ]            [  ]        [      ] 

 Crotonaldehyde  [  ]            [  ]        [      ] 

 Cyclohexane   [  ]            [  ]        [      ] 

 2,4-D (2,4-dichlorophenoxy 

   acetic acid)   [  ]            [  ]        [      ] 

 Diazinon   [  ]            [  ]        [      ] 

 Dicamba   [  ]            [  ]        [      ] 

 Dichlobenil   [  ]            [  ]        [      ] 

 Dichlone   [  ]            [  ]        [      ] 

 2,2-Dichloropropionic acid [  ]            [  ]        [      ] 

 Dichlorvos   [  ]            [  ]        [      ] 

 Diethyl amine   [  ]            [  ]        [      ] 

 Dimethyl amine  [  ]            [  ]        [      ] 

 Dinitrobenzene  [  ]            [  ]        [      ] 

 Diguat    [  ]            [  ]        [      ] 

 Disulfoton   [  ]            [  ]        [      ] 

 Diuron    [  ]            [  ]        [      ] 

 Epichlorohydrin  [  ]            [  ]        [      ] 

 Ethanolaminie   [  ]            [  ]        [      ] 

 Ethion    [  ]            [  ]        [      ] 

 Ethylene diamine  [  ]            [  ]        [      ] 

 Ethylene dibromide  [  ]            [  ]        [      ] 

 Formaldehyde   [  ]            [  ]        [      ] 

 Furfural   [  ]            [  ]        [      ] 

 Guthion   [  ]            [  ]        [      ] 

 Isoprene   [  ]            [  ]        [      ] 
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3.4C USEPA HAZARDOUS SUBSTANCES Continued  Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 Isopropanolamine  [  ]            [  ]        [      ] 

 Kelthane   [  ]            [  ]        [      ] 

 Kepone   [  ]            [  ]        [      ] 

 Malathion   [  ]            [  ]        [      ] 

 Mercaptodimethur  [  ]            [  ]        [      ] 

 Methoxychlor   [  ]            [  ]        [      ] 

 Methyl mercaptan  [  ]            [  ]        [      ] 

 Methyl methacrylate  [  ]            [  ]        [      ] 

 Methyl parathion  [  ]            [  ]        [      ] 

 Mevinphos   [  ]            [  ]        [      ] 

 Mexacarbate   [  ]            [  ]        [      ] 

 Monoethyl aminie  [  ]            [  ]        [      ] 

 Monomethyl amine  [  ]            [  ]        [      ] 

 Naled    [  ]            [  ]        [      ] 

 Napthenic acid  [  ]            [  ]        [      ] 

 Nitrotoulene   [  ]            [  ]        [      ] 

 Parathion   [  ]            [  ]        [      ] 

 Phenosulfanate  [  ]            [  ]        [      ] 

 Phosgene   [  ]            [  ]        [      ] 

 Propargite   [  ]            [  ]        [      ] 

 Propylene oxide  [  ]            [  ]        [      ] 

 Pyrethrins   [  ]            [  ]        [      ] 

 Quinoline   [  ]            [  ]        [      ] 

 Resorcinol   [  ]            [  ]        [      ] 

 Strontium   [  ]            [  ]        [      ] 

 Strychnine   [  ]            [  ]        [      ] 

 Styrene   [  ]            [  ]        [      ] 

 2,4,5-T (2,4,5-Trichloro- 

    phenoxy acetic acid) [  ]            [  ]        [      ] 

 TDE (Tetrachloro- 

    diphenylethane)   [  ]            [  ]        [      ] 

  

 2,4,5-TP [2-(2,4,5-Trichloro- 

    phenoxy) propanoic acid] [  ]            [  ]        [      ] 

 Trichlorofon   [  ]            [  ]        [      ] 

 Triethylamine   [  ]            [  ]        [      ] 

 Trimethylamine  [  ]            [  ]        [      ] 

 Uranium   [  ]            [  ]        [      ] 

 Vanadium   [  ]            [  ]        [      ] 

 Vinyl acetate   [  ]            [  ]        [      ] 

 Xylene    [  ]            [  ]        [      ] 

 Xylenol   [  ]            [  ]        [      ] 

 Zirconium   [  ]            [  ]        [      ] 
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3.4D MCUA PARAMETERS 

          Known or 

Chemical   Believed Believed Suspected  

Compound   Absent  Present  Conc. (mg/L) 

 

 Ammonia   [  ]            [  ]        [      ] 

 Aluminum, Total  [  ]            [  ]        [      ] 

 Barium, Total   [  ]            [  ]        [      ] 

 Biological Oxygen Demand [  ]            [  ]        [      ] 

 Boron, Total   [  ]            [  ]        [      ] 

 Bromide   [  ]            [  ]        [      ] 

 Chemical Oxygen Demand [  ]            [  ]        [      ] 

 Chlorine, Total Residual [  ]            [  ]        [      ] 

 Cobalt, Total   [  ]            [  ]        [      ] 

 Color    [  ]            [  ]        [      ] 

 Fluoride   [  ]            [  ]        [      ] 

 Iron, Total   [  ]            [  ]        [      ]  

 Magnesium, Total  [  ]            [  ]        [      ]  

 Molybendum, Total  [  ]            [  ]        [      ] 

 Maganese, Total  [  ]            [  ]        [      ] 

 Nitrate-Nitrite (as N)   [  ]            [  ]        [      ] 

 Oil & Grease   [  ]            [  ]        [      ] 

 Petroleum Hydrocarbons [  ]            [  ]        [      ] 

 pH(in S.U.)    [  ]            [  ]        [      ] 

 Phosphorous, Total(as P)  [  ]            [  ]        [      ] 

 Radioactivity   [  ]            [  ]        [      ] 

 Sulfate(as SO4)   [  ]            [  ]        [      ] 

 Sulfide(as S)    [  ]            [  ]        [      ] 

 Sulfite(as SO3)   [  ]            [  ]        [      ] 

 Surfectants   [  ]            [  ]        [      ] 

 Temperature(C)   [  ]            [  ]        [      ] 

 Tin, Total   [  ]            [  ]        [      ] 

 Titanium, Total  [  ]            [  ]        [      ] 

 TKN(as N)   [  ]            [  ]        [      ] 

 Total Organic Carbon  [  ]            [  ]        [      ] 

 Total Dissolved Solids [  ]            [  ]        [      ] 

 Total Suspended Solids [  ]            [  ]        [      ] 
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SECTION 4.  SITE PLAN 

 

Please provide a site plan indicating all activities which make-up the 

proposed discharge and indicate the proposed connection to the 

wastewater collection system. 

 

SECTION 5. CERTIFICATION 

 

This is to be signed by an authorized representative of the Applicant/Responsible Party after 

completion and review of the information in this Temporary Discharge Application. 

 

I have personally examined and am familiar with the information 

submitted in sections1, 2, 3, 4 and all attachments. Based upon my inquiry 

of those individuals immediately responsible for obtaining the information 

reported herein, I believe that the submitted information is true, accurate 

and complete, I am aware that there are significant penalties for submitting 

false information, including the possibility of fine and/or imprisonment. 

 

 

 ____________________________________________ _______________________ 

Signature of Authorized Representative*        Date 

 

 

________________________________________________________________________ 

     Name & Title 
 

Return completed application and all other correspondence to: Middlesex County 

Utilities Authority, P.O. Box 159, Sayreville, NJ  08872. Attention: Environmental 

Quality (732)721-3800 

 
                   *Signatory Requirements For Applicant/Responsible Party 

 

                      The Temporary Discharge Approval shall be signed as follows: 
 

 (1).  By a responsible corporate officer, if the Applicant/Responsible Party is a corporation.  For the purpose of this paragraph, a responsible corporate officer 

means (i) a president, secretary, treasurer, or vice-president of the corporation in charge of a principle business function, or any other person who performs similar 

policy- or decision-making functions for the corporation, or (ii) the manager of one or more manufacturing, production, or operation facilities employing more 

than 250 persons or having gross annual sales or expenditures exceeding $25 million (in second-quarter 1980 dollars), if authority to sign documents has been 

assigned or delegated to the manager in accordance with corporate procedures. 
 

 (2).  By a general partner or proprietor if the Applicant/Responsible Party is a partnership or sole proprietorship respectively. 
 

 (3).  By a director or highest official appointed or designated to oversee the operation and performance of the activities of the government facility, if the 

Applicant/Responsible Party is a Federal, State, or local government facility. 
 

 (4).  By a duly authorized representative of the individual designated in paragraph (1) through (3) above if: 
 

  (i).  The authorization is made in writing by the individual described in paragraph (1) through (3); 
 

  (ii).  the authorization specifies either an individual or a position having responsibility for the overall operation of the facility from 

which the discharge originates, such as the position of plant manager, operator of a well, or well field superintendent, or a position of 

equivalent responsibility, or having overall responsibility for environmental matters for the company; and 
 

  (iii).  the written authorization is submitted to the Middlesex County Utilities Authority. 
 

 (5).  If an authorization under paragraph (4) above is no longer accurate because a different individual or position has responsibility for the overall operation of the 

facility, or overall responsibility for environmental matters for the company, a new authorization satisfying the requirements of paragraph (4) above must be 

submitted to the Middlesex County Utilities Authority prior to or together with any reports to be signed by an authorized representative. 

 



EXHIBIT A 
MIDDLESEX COUNTY UTILITIES AUTHORITY 

DISCHARGE LIMITATIONS 
TDA No.  

APPLICANT:       
EFFECTIVE DATE:                        
EXPIRATION DATE:                  
 

Waste1 Characteristics1 Daily 
Maximum 

Maximum Monthly 
Ave. 

Monitoring Frequency Sample Type 

Arsenic(Total)  3.000 1.000  Composite 
Cadmium(Total)  0.690 0.260  Composite 
Chromium(Total) 0.230 0.120  Composite 
Chromium (Hexavalent) 0.110 0.060  Composite 
Copper(Total)   1.100 0.360  Composite 
Lead(Total)  0.600 0.400  Composite 
Mercury(Total)  0.110 0.048  Composite 
Nickel(Total)  0.360 0.170  Composite 
Silver(Total)   0.430 0.240  Composite 
Zinc (Total) 2.200 0.660  Composite 
     
Total Toxic Organics 2.13 2 N/L3   
   Volatile Compounds    Grab 
   Base/Neutral Compounds    Composite 
   Acid Extractable Compound    Composite 
Pentane Monitoring Only  Grab 
TBA Monitoring Only   
MTBE Monitoring Only   
PCB'S/Pesticides BMDL4 BMDL4  Composite 
     
pH (Standard Units)  5.0<Ph <12.5  Grab 
Total Petroleum Hydrocarbons 100 N/L3  Grab 
Flow (Total not to exceed)   Continuous 
Flow (Gallons per day)  Continuous 
Flow (Gallons per minute)   Continuous 
1 All units in mg/l, unless otherwise noted 
2 Total Toxic Organics are defined in Attachment A 
3 N/L No Limitation Established At This Time 
4 BMDL: Below Minimum Detection Limit            Form Rev.01/24/02 



ATTACHMENT A 
 

TOTAL TOXIC ORGANICS 
 
The Term "TTO" shall mean Total Toxic Organics, which is the summation of all quantifiable values greater than 0.01 milligrams per 
 liter (10 ppb) for the following toxic Organics: 
 
Base/Neutral Acid Extractable Volatile Organics 
Acenaphthene 2-Chlorophenol Acrolein 
Acenaphthylene 2,4-Dichlorophenol Acrylonitrile 
Anthracene 2,4-Dimethylphenol Benzene 
Benzidine 4,6-Dinitro-o-cresol Bis (chloromethyl) ether 
Benzo (a) anthracene 2,4-Dinitrophenol  Bromoform (Tribromomethane) 
Benzo (a) pyrene 2-Nitrophenol Carbon tetrachloride 
Benzo (ghi) perylene 4-Nitrophenol Chlorobenzene 
Benzo (k) fluoranthene p-Chloro-m-cresol Chlorodibromomethane 
3,4, -Benzofluoranthene Pentachlorophenol Chloroethane 
Bis (2-chloroethoxy) methane Phenol 2-Chloroethyl vinyl ether 
Bis (2-chloroethyl) ether 2,4,6-Trichlorophenol Chloroform (Trichloromethane) 
Bis (2-chloroisopropyl) ether  Dichlorobromomethane 
Bis (2-ethylhexyl) phthalate Pesticides/PCB’s Dichlorodifluoromethane 
4-Bromophenyl phenyl ether Aldrin 1,1-Dichloroethane 
Butyl benzyl phthalate alpha-BHC 1,2-Dichloroethane 
2-Chloronaphthalene beta-BHC 1,1-Dichloroethylene 
4-Chorophenyl phenyl ether gamma-BHC (Lindane) 1,2-Dichloropropane 
Chrysene delta-BHC 1,3-Dichloropropylene 
Di-n-butyl phthalate Chlordane Ethylbenzene 
Di-n-octyl phthalate 4,4’-DDD Methyl bromide (Bromomethane) 
Dibenzo (a, h) anthracene 4,4’-DDE Methyl chloride (Chloromethane) 
1,2-Dichlorobenzene 4,4’-DDT Methylene chloride (Dichloromethane) 
1,3-Dichlorobenzene Dieldrin 1,1,2,2-Tetrachloroethane 
1,4-Dichlorobenzene alpha-Endosulfan Tetrachloroethylene 
1,2,4-Trichlrobenzene beta-Endosulfan Toluene 
Diethyl phthalate Endosulfan sulfate 1,2,-trans-Dichloroethylene 
Dimethyl phthalate Endrin 1,1,1-Trichloroethane 
2,4-Dinitrotoluene  Endrin aldehyde 1,1,2-Trichloroethane 
2,6-Dinitrotoluene  Heptachlor Trichloroethylene 
1,2-Diphenylhyrazine Heptachlor epoxide Trichlorofluromethane 
Fluoranthene Toxaphene Vinyl Chloride (Chloroethylene) 
Fluorene  PCB-1016 Xylene 
Hexachlorobenzene PCB-1221 
Hexachlorobutadiene PCB-1232 
Hexachlorocyclopentadiene PCB-1242 
Hexachloroethane PCB-1248 
Indeno (1,2,3-cd) pyrene PCB-1254 
Isophorone PCB-1260 
Naphthalene 
Nitrobenzene 
N-nitrosodi-n-propylamine 
N-nitrosodimethylamine 
N-nitrosodiphenylamine 
Phenanthrene 
Pyrene 
3,3-dichlorobenzidine 
2,3,7,8-tetrachloro-dibenzo-p-dioxin 
 

 



Appendix H: 
Technical Impracticability Memo 

 
 

 



Technical Impracticability Evaluation 
July 2014 

EXECUTIVE SUMMARY 
This Technical Impracticability evaluation discusses the justification for a waiver of Applicable 
or Relevant and Appropriate Requirements (ARARs) for the groundwater that has the potential 
to discharge to Bound Brook in Operable Unit 4 (OU 4) of the Cornell-Dubilier Electronics 
(CDE) Superfund Site (Site) [EPA ID: NJD981557879] in South Plainfield, New Jersey.  This 
Technical Impracticability (TI) evaluation was prepared in accordance with the United States 
Environmental Protection Agency (USEPA) Office of Solid Waste and Emergency Response 
(OSWER) Directive 9234.2-25, Guidance for Evaluating the Technical Impracticability of 
Groundwater Restoration (TI Guidance) (USEPA 1993) on behalf of the U. S. Army Corps of 
Engineers (USACE), Kansas City District, and USEPA Region 2.  It should be noted that the 
contents of this evaluation are considered to be an addendum to the TI Evaluation Report for 
Operable Unit 3: Groundwater, dated 2012. This document can be found in the OU4 
Administrative Record.  

As discussed in Section 1.5.4 of the OU4 Feasibility Study (FS), a TI waiver was invoked for 
OU3 groundwater in the OU3 Record of Decision (ROD; USEPA, 2012).  As per pages 49-50 of 
the OU3 ROD, USEPA deferred action on the portion of the OU3 groundwater plume that had 
the potential to discharge to Bound Brook, pending completion of the Remedial Investigation 
(RI) and FS for OU4.  The OU4 RI objectives included investigation of uncertainties about the 
fate and transport of polychlorinated biphenyls (PCBs) from groundwater to Bound Brook and 
associated human and ecological health risks.  The deferred action area covers shallow 
groundwater to an approximate depth of 65 feet below ground surface (bgs) along Bound Brook 
between the Lakeview Avenue Bridge and the twin culverts located proximal to the former CDE 
facility.   

The primary findings of the OU4 RI/FS regarding groundwater discharge to Bound Brook were 
as follows: 

• Contaminated groundwater is discharging to the Brook between river mile (RM) 5.8 and
RM6.6, referred to as the “groundwater discharge zone” (Louis Berger, OU4 Final RI,
Section 7.0).



 Technical Impracticability Evaluation 
July 2014 

Page 2 of 8 

• Data from porewater and surface water samples in the groundwater discharge zone show
detected total volatile organic compound (VOC) concentrations between 2,200 µg/L and
4,100 µg/L between RM6.3 and RM6.4 (Louis Berger, OU4 Final RI, Section 7.5.1) and
surface water total PCB concentrations averaging approximately 75 ng/L (parts per
trillion) between RM6.1 and RM6.5 (Louis Berger, OU4 Final RI, Section 7.5.2).

• Porewater data were compared to USEPA regional screening levels for drinking water
and the following chemicals exceeded screening criteria: benzene, 1,4-dichlorobenzene,
1,1-dichlorethane (DCE), cis-1,2-DCE, trans-1,2-DCE, trichloroethane (TCE), vinyl
chloride, total PCB congeners, and 2,3,7,8-tetrachlorodibenzodioxin toxic equivalence
(TCDD TEQ) (PCBs) (Louis Berger, OU4 Final RA, Section 4.1.1.3).

• Porewater data were compared to Ecological Screening Values (ESVs) protective of
aquatic life.  Vinyl chloride, cis-1,2-DCE, total PCB congeners, and TCDD TEQ (PCBs)
yielded Hazard Quotients greater than 1 and were selected as COPECs (Louis Berger,
OU4 Final RA, Section 5.3.1.2).

The OU4 RI findings confirmed the transport of groundwater contaminants to Bound Brook via 
porewater discharge.  Because the FS alternatives evaluated for the OU4 groundwater remedial 
action area (GW RAA) do not include remediation of the groundwater contaminant source and 
only address the discharge of contaminated groundwater to Bound Brook (treatment of the 
contaminated groundwater source area was determined to be impractical via the TI Evaluation 
for OU3 Groundwater [Louis Berger/ARCADIS, 2012]), a TI waiver is being sought for the area 
of groundwater that discharges to Bound Brook.  The location of the TI Zone for OU4 is shown 
on Figure 1.  This TI evaluation was prepared as an appendix to the OU4 FS, since the data 
collected during the RI and the evaluation of remedial technologies in the FS are sufficient to 
identify the critical limitations to groundwater remediation.  Further, this evaluation discusses the 
impact of these critical limitations on contaminant distribution, restoration potential, and the 
effectiveness of currently available remedial technologies. 

SITE LOCATION AND BACKGROUND 
Cornell-Dubilier Electronics, Inc. operated a facility at 333 Hamilton Boulevard in South 
Plainfield, New Jersey from 1936 to 1962, manufacturing electronic parts and components, 
including capacitors. The company released material contaminated with PCBs and other 
hazardous substances, including chlorinated solvents, directly onto the soil during its operations. 
USEPA detected PCBs and chlorinated solvents in the groundwater and soil at the former CDE 
facility and PCBs on nearby residential, commercial and municipal properties.     

http://en.wikipedia.org/wiki/2,3,7,8-Tetrachlorodibenzodioxin
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USEPA also detected PCBs in the surface water and sediments of Bound Brook, adjacent to the 
former CDE facility property.  Bound Brook is a major tributary of Green Brook, a tributary of 
the Raritan River, and is classified as freshwater, non-tidal. The “Site” refers to the four operable 
units (OUs) which comprise the CDE Superfund Site, and the extent of each OU investigation. 
The four OUs designated by USEPA are as follows: 

 OU1 addresses residential, commercial, and municipal properties in the vicinity of the
former CDE manufacturing facility. USEPA signed a ROD for OU1 in 2003 (USEPA,
2003).  Remediation activities in OU1 are substantially complete.

 OU2 addresses contaminated soil and buildings at the former CDE facility. USEPA signed a
ROD for OU2 in 2004. Soil remediation activities at OU2 were completed in 2012. The
“former CDE facility” refers to the physical extent of the industrial park operated at
333 Hamilton Boulevard.

 “OU3” refers to the geographic extent of the groundwater contamination and associated
investigation.  USEPA signed a ROD for OU3 in September 2012 that specified that
groundwater discharge to Bound Brook is to be evaluated during the OU4 RI, with a final
remedy decision for this part of the aquifer to be made as part of the OU4 remedy.

 “OU4” addresses contaminated sediment and soils in Bound Brook, Green Brook, portions
of Cedar Brook (including Spring Lake), two other unnamed tributaries to Bound Brook,
and the associated floodplain areas, as well as buried capacitor debris, contaminated
groundwater discharges to surface water (within Bound Brook), and a water line crossing
the former CDE facility property. OU4 refers to the geographic extent of the contaminated
sediment, floodplain soil, capacitor debris, contaminated groundwater discharge areas to
surface water, and associated investigations.

SITE GROUNDWATER  
Regional Hydrogeology 

In the area of the former CDE facility property, the Passaic Formation generally forms a leaky 
multi-aquifer system that is several hundreds of feet thick.  Groundwater movement is primarily 
through bedding plane fractures and steeply dipping, interconnected fractures and dissolution 
channels (secondary permeability).  A very limited amount of groundwater flows through the 
interstitial pore spaces between silt or sand particles because of compaction and cementation of 
the formation.  Differences in permeability between layers resulting from variations in fracturing 
and weathering may account for many water-bearing units.  
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Groundwater in the Passaic Formation is often unconfined in the shallower, more weathered part 
of the aquifer; however, silt and clay derived from the weathering process typically fill fractures, 
thereby reducing permeability.  This relatively low permeability surface zone reportedly extends 
50 to 60 feet bgs (Michalski, 1990).  Groundwater in the deeper portion of the Passaic Formation 
is generally confined as the lack of vertical fractures can create a confining effect with depth.   

Local and regional groundwater discharge boundaries include surface water bodies like Bound 
Brook.  However, municipal pumping centers (water wells) account for most of the regional 
groundwater discharge.   

Site Hydrogeology 

The bedrock aquifer investigated as part of the OU3 RI was divided into three hydrogeologic 
units, or water-bearing zones, identified as the “shallow,” “intermediate,” and “deep” zones. The 
shallow water bearing zone is unconfined and extends from the water table to a depth of 
approximately 120 feet bgs (bedrock). Groundwater in the upper few feet of this water bearing 
zone is hydraulically connected to surface water bodies including Bound Brook, Cedar Brook, 
and Spring Lake.  The TI waiver for OU3 deferred action on the zone of groundwater extending 
to a depth of approximately 65 feet bgs that is potentially impacting water quality in Bound 
Brook. The lateral limits of this discharge zone are roughly defined by the Lakeview Avenue 
Bridge (RM6.2) and the twin culverts (RM6.6) located northeast of the former CDE facility 
property.  

Groundwater in lower water-bearing zones is not hydraulically connected to surface water bodies 
and cannot discharge to Bound Brook, due to the lack of vertical fractures. This evaluation does 
not address the intermediate or deep groundwater zones, which were already addressed by the 
OU3 TI waiver. 

The following investigation tools and subsequent lines of evidence gathered during both the OU3 
and OU4 RIs indicate that contaminated groundwater from the shallow zone is discharging into 
Bound Brook, with potential long-term impacts on conditions in the brook:   

 Stream flow and surface water quality investigations conducted to evaluate changes in
flows and water quality in the brook.

 Particle tracking modeling.

 Porewater sampling conducted to measure VOC and PCB concentrations in porewater and
surface water in Bound Brook adjacent to the former CDE facility.
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 Surface water sampling conducted to measure VOCs in surface water samples from Bound
Brook.

The findings of these efforts, presented in the OU4 RI, included the following: 

 Bound Brook is a gaining stream near the former CDE facility, under current hydraulic
conditions, including groundwater extraction for municipal supply. Of particular note,
contaminated groundwater is discharging to the Brook between RM5.8 and RM6.6 (Louis
Berger, OU4 Final RI, Section 7.0).

 Particle tracking modeling conducted during the OU4 RI indicates that that a portion of the
OU3 plume is discharging to Bound Brook (Louis Berger OU4 Final RI, Section 7.0)

 Porewater and surface water sampling data collected in the groundwater discharge zone
detected VOC concentrations between 2,200 µg/L and 4,100 µg/L between RM6.3 and
RM6.4 (Louis Berger, OU4 Final RI, Section 7.5.1) and surface water total PCB
concentrations averaging approximately 75 ng/L between RM6.1 and RM6.5 (Louis
Berger, OU4 Final RI, Section 7.5.2).

Based on the lines of evidence indicating that contaminated groundwater discharges to Bound 
Brook, risk screening was conducted. Porewater data were compared to USEPA regional 
screening levels for drinking water and the following chemicals exceeded screening criteria: 
benzene, 1,4-dichlorobenzene, DCE, cis-1,2-DCE, trans-1,2-DCE, TCE, vinyl chloride, total 
PCB congeners, and TCDD TEQ (PCBs) (Louis Berger, OU4 Final RA, Section 4.1.1.3). 
Porewater data were compared to ESVs protective of aquatic life.  Vinyl chloride, cis-1,2-DCE, 
total PCB congeners, and TCDD TEQ (PCBs) yielded Hazard Quotients greater than 1 and were 
selected as COPECs (Louis Berger, OU4 Final RA, Section 5.3.1.2). 

Natural attenuation processes were evaluated as part of the OU3 RI and while conditions for 
natural attenuation have been found at the site, its scope is limited and unlikely to prevent the 
discharge of contaminants from groundwater into Bound Brook for the foreseeable future.  

EVALUATION OF SITE RESTORATION POTENTIAL 
Under CERCLA, groundwater restoration cleanup levels are established by chemical-specific 
ARARs.  To evaluate the potential for groundwater restoration at OU4, the impact of 
contaminant distribution within a rock matrix and the areal extent of the plume have on the 
effectiveness of currently available remedial technologies were evaluated in the FS.  In 
reviewing general response actions (GRAs) for addressing contaminated groundwater discharges 
to surface water in OU4, consideration was given to the results of work completed for OU2 and 
OU3.   
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There are two common GRAs for addressing groundwater contamination: removal and 
containment. 

 Removal GRAs (i.e., extraction) are designed to collect and treat contaminated
groundwater, reducing the mass or toxicity of contaminants.

 Containment GRAs (i.e., hydraulic control) are intended to prevent the migration of
contaminated groundwater.

In the OU3 RI, removal was not considered an applicable GRA because most of the OU3 
contaminant mass is present in the bedrock matrix and determined to be technically 
impracticable (Louis Berger/ARCADIS, 2012) to reduce the volume, mobility, or toxicity of the 
contaminants through extraction and treatment. Similarly, removal GRAs were generally not 
considered practicable for OU4.  The conditions that apply in OU3 impact the ability to restore 
groundwater quality in OU4 as well.  Contaminants discharging to Bound Brook are contained 
within a bedrock matrix and released slowly over time.  While it may be feasible to remove some 
of the contaminants from the immediate area of the Brook, given the much smaller area 
compared to the entire OU3 contaminant plume, there are a number of limitations to this 
approach.  The primary drawback is that back diffusion from the surrounding contaminated 
bedrock would recontaminate the groundwater.  And finally, technologies with the proven ability 
to successfully remove contaminants from a bedrock matrix are limited.  Refer to Section 6 of 
the FS for further in-depth reviews of potential treatment technologies. 

On the basis of this analysis, containment was retained as an applicable GRA for OU4 since 
modeling performed as part of the OU3 RI indicated that it was feasible to control the migration 
of contaminated groundwater in the upper portions of the aquifer through a limited pump and 
treat system. Containment options (i.e., hydraulic control) through groundwater extraction 
removes only the contaminant mass that is present in the bedrock fractures within the area of 
hydraulic influence and is not intended to remediate the entire groundwater plume that includes 
bedrock pore water (matrix).   

ARARS 
The TI Evaluation for OU3 Groundwater discussed the ARARs that required waiver:  Maximum 
Contaminant Levels (MCLs) and non-zero Maximum Contaminant Level Goals (MCLGs) 
established under the Safe Drinking Water Act; and New Jersey Safe Drinking Water Quality 
Act MCLs (NJAC 7:10-16), and the New Jersey Groundwater Quality Criteria (GQCs) (NJAC 
7:9-6).  The MCLs and MCLGs are chemical-specific requirements for the contaminants present 
in the groundwater in OU3. Since the bedrock aquifer at OU3 is used a source of drinking water, 
MCLs and MCLGs are considered to be applicable requirements.  The New Jersey MCLs and 
GQCs set the requirements for drinking water quality in the State of New Jersey. By rule, these 
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requirements are as stringent, or more stringent, than those promulgated by the federal Safe 
Drinking Water Act. 

JUSTIFICATION FOR TECHNICAL IMPRACTICABILITY 
A TI waiver was invoked for OU3 in the OU 3 ROD (USEPA 2012) with the need for a waiver 
for the area of groundwater with the potential to discharge to Bound Brook deferred to be 
addressed as part of OU4 (Bound Brook corridor).  It is appropriate to extend the waiver to the 
area that was deferred in the OU3 ROD and known to be within the OU4 Bound Brook corridor.  
The additional OU4 TI waiver being sought utilizes the information developed for the OU3 
waiver (See the OU3 RI – TI Evaluation Report for additional details) along with the OU4 RI 
groundwater results and conclusions. As was the case with OU3, there are significant Site-
specific factors that limit the ability to achieve groundwater ARARs in OU4.  

1. The highly conductive fracture network at the Site allows for the vertical and horizontal
advection of groundwater and aqueous-phase contaminant mass.

2. Samples of the bedrock matrix and groundwater show that contaminants have adsorbed
into the bedrock matrix.

3. The untreated contaminants present at the former CDE facility and in the shallow OU3
groundwater plume remain a source of contaminants discharging to OU4.  Treatment of
contaminants to achieve groundwater ARARs does not address the source area, which
over time will recontaminate OU4 groundwater.

4. Site restrictions such as access and routine flooding, limit the ability to construct and
operate a treatment system within the limits of OU4.

5. To be successful, a remedial technology would have to be capable of treating
contamination in the rock matrix and the bedrock fractures.  To accomplish this, the
technology must be capable of contacting impacted areas and maintaining that contact
over a long enough time period to promote treatment in the rock matrix.  Based on the
review of currently available remedial technologies, there are no technologies capable of
achieving these metrics in fractured bedrock in full-scale implementation.

TI ZONE 
The USEPA TI Guidance (USEPA 1993) states that at sites where restoration of groundwater to 
its most beneficial use is technically impracticable, the area over which the decision applies 
(referred to as the TI Zone) generally will include all portions of the contaminated groundwater 
that do not meet ARARs.  ARARs are waived inside the TI Zone and other measures, such as 
pathway elimination and/or administrative controls, are used to prevent exposure to human 
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health and the environment.  Outside of the TI Zone, ARARs will still apply.  In accordance with 
the TI Guidance, an OU4 TI Zone has been developed that meets these criteria (see Figure 1). 
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